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PU BLIC NOTICES 


2 Bridge Shop Fore man Re- 
QUIRED 


for the FEDERATED 


a) MALA AY STATES GOVERNMENT RAIL- 
A yy three years’ service, with possible 
per! nin fialary $25 dollars a month, rising to | 
375 dollars @ month by annual increments of 10 dollars | 
a month, plus an allowance of 15 per cent of salary in 
the case of single men and 80 per cent. for married | 
Dn ’ 
mri allowance is granted to meet the present high 
cost of living and is strictly temporary and non 
pensionable. The Government rate of exchange is now 
as. 4d. to the dollar, but the purchasing power of the 
dollar in Malaya is considerably less than that of 
es id. in the United Kingdom Free passages pro 


2s 
videiffor the person engaged, and, if married, for wife 


and children not exceeding four persons. Candidates, 
age to 35, should have passed through the template 
and bridge shops of a reputable firm and be experienced 
in the making of templates, marking off and manufac- 
ture of steel girder work, roof trusses, permanent way 
points and crossings 

apply by letter, stating age and experience and 
whether married or single, to the CROWN AGENTS 
FOR THE COLONIES, 4, Millbank, London, 8.W. 1, 
quoting F.M.8. 10,961. 5605 


° . ° 
Mechanical Engineer Re- 
s QUIRED by the GOVERNMENT of 
the GOLD COAST for the PUBLIC WORKS 
DEPARTMENT, for two tours, each of 
twelve to eighteen months’ service, with prospect of 
permanency Salary £480 a year, rising by annua! 
increments of £30 to £720 a year and thereafter by £40 
to £920 a year, with an outfit allowance on first 
appeintment of £60. Married men will also be paid 
during 1921 a special allowance at the rate of £60 a 
year. Free single quarters and first-class passages 
Liberal leave in England on full salary 

Candidates, age 28 to 35. must hold a first-class 
Board of Trade certificate or be A.M.I. Mech. and 





must have had general engineering experience and be | 


eapable of supervising the maintenance of motor 
vehicles, steam and internal combustion engines. 
electrical and woodworking machinery.—Apply at 


of experience, to the CROWN AGENTS FOR THE 

Dia 4. Millbank, London, 8.W.1, quoting 

M’/G.C 0.859 5530 
Reva al Navy. 


aga R APPLICATIONS are. INVITED for 
AP POINTME NTS as INSTRUCTOR LIEU 
TENANTS in the Royal Navy 
Candidates must be under 30 years of age. have had 
a University training. and have taken an 
Decree in Mathematics, Science or Engineering 
Present rates of pay are from £365 per annum on 
entry to.a maximum of £949 per annum as Instructor 
Commander Promotion, by selection, to Instructor 


Captain is also open, with a maximum of £1277 per 
annum 
Retired pay, to officers over 40 years of age, after 


12 years’ service, ranges from £300 per annum for an 
Instructor Lieutenant to a maximum of £900 for an 
Instructor Captain, according to length of service 
Service pension is also allowed to officers if invalided 
before becoming eligible for retired pay 

Service victualling, cabin accommodation, 
servant are provided. 

In cases where it is not possible to provide these 
the following allowances are paid in lieu 
Victualling allowance, £80 per annum 

Lodging allowance, £80 to £100 per annum, 
ing to rank. 
Servant allowance, £30 to £60 per annum, according 
to L_* 
For further particulars apply in the first instance to 
= *. 2: lee OF THE ADMIRALTY, waite 
5560 


Birning 
[D, MECHANICAL ENG INEER (age 25 
to ‘on to Take Charge of Heating, Ventilating and 
state Lighting zat, including Babcock Boiler, 
Engines and ric Generators.—For full par 
— apply SECRETARY. Municipal = 
54 


School, Suffolk-street, Birmingham 

" inal 

Feast London College (Univer- 
4 SITY OF LONDON), MILE END. E. 1 
REQUIRED, a LECTURER in CIVIL ENGINEER 


and 


accord 





ham Municipal Techni- 
NICAL SCHOOL 





ING. Initial salary from £500 to £550, according to 
qualifications Particulars on application to the 
REGISTRAR 5598 


APPOINTMENTS BOARD OF THE 
| mperial College of Science and 


TECHNOLOGY, 
SOUTH KENSINGTON, §.W 


EMPLOYERS REQUIRING MEN who have re 
ceived a thorough training in Science and Technology 
and who are Diplomates or Associates of the Imperisi 
College or of one of its three constituent Colleges, are 
asked tO MAKE USE of the SERVICES the 
BOARD. No fees 


The Imperial Collese includes the Royal College of 
Selence, the Royal College of Mines, and the City and 
Guilds (Engineering) College. The Associates of the 
Colleges receive thorough training in Science and 
Technology, including Aeronautics, Applied Optics 
and Optical Engineering, Biology, Chemical Tech- 
nology, Chemistfy (all branches), Engineering (al) 
branches, including Metallurgy, Mining, Mining 
Geology, and Oil Technology), Geology, Mathematics 


and Mechanics, and Physics 5529 
The C ity and Guilds (Engi- 
NEERING) COLLEGE. 


ELECTRICAL ENGINEERING 
DEPARTMENT. 
The Delegacy to receive APPLICA- 
TIONS for a POST. s HEMONSTRATOR in ELEC- 
a ENGINEERING. Salary commencing at 


"Apettenitens, stating age and giving full particulars 
ucation, training and experience, should be 
in the first instance to Professor T. 
MATHER, F.R.8., City and Guilds (Engineering) 
= South Kensington, 8.W.7, before July 22nd, 
21. 5446 


[ihe Royal Technical College, 


Gla ascow. 

APPLICATIONS a: TED before August ist 
for an ASSISTANT TECTURESHIP in the Department 
of Civil Engineering. Salary £300 to =e. according 
to qualifications. "Practical experience essential. 

Particulars may be obtained from the PR PROFESSOR 

5596 


oa 


of CIVIL ENGINEERING at the College. 


Honours | 


once, by letter, stating age and giving brief details 








| Wednesday, 


LONDON : FRIDAY EVENING, 


J ULY Ld, 1921 








Che Engineer | 


PRINCIPAL CONTENTS OF THIS 


Modern Marine Oil Engines.—No. III | 
Development in Power Station Design. 


A 10-Seater Aeroplane. | 





The Engineering Conferences. 


Short Histories of Famous Firms 


George England & Co 

60 Ton Flowing Crane. 

London's Electricity Supply Problem.—No. V. | 
The Royal Agricultural Show. 

Timber Piling and Marine Borers. 


ISSUE. 


No. | 


No. XII. 











PUBLIC NOTICES 


> ‘ 
Bombay, Baroda, and Central 
INDIA RAILWAY COMPANY 

The Directors are prepared to receive up to Noon on 
3rd August, TENDERS for the SUPPLY 
wf 

1. METALS 
2. BOLTS, NUTS. AND RIVETS 

3. WROUGHT [RON OR STEEL PIPING, &c 

Tenders must be made on forms, copies of which. 
with specification, can be obtained at these offices on 
payment of 206. each for Nes. 1 and 2 and 108. each 
for No, 3 (which will not be returned). 

The Directors do not bind themselves to accept the 
lowest or any Tender 


s. G. 8. YOUNG, 
Secretary 
Offices : The White Mansion, 
91, Petty France, Westminster, 8.W. 1, 
8.7.2 5562 


Bromle; vy Rural District Council, 


KENT 
SEWERAGE, KNOLL ESTATE, ORPINGTON 


The Bromley Rural District Council invite TEN 
DERS for the CONSTRUCTION of the following 


WORKS, viz.:- 
610 LIN vanes STONEWARE PIPE 
SEWER necesssry MANHOLES, VENTI- 
TANKS, &c. 


of 9in 


wi 
L A TORS, F rf USHING 

The drawings and specifications may be seen at the 
offices of Messrs. Alfred Williams and Sen, M.M. Inst 
C.E., 14, Victoria-street, Westminster, 8.W. 1, 
between the hours of 10 a.m. and 12 (except Saturdays), 
when a copy of the form of Tender, with quantities, 
may be obtained on deposit of £1, which will «be 
returned on receipt of a bona fide Tender in accordance 
with the spé<cification Tenders to be endorsed 

Knoll Sewerage’’ and delivered at the Council's 
Offices, Park House, Bromley, Kent, on or before the 
5th day of August, 1921 

The lowest or any Tender will not necessarily be 
accepted 

The binding acceptance of any Tender is subject to 
the sanction of the Ministry of Health, and no order 
for the works will be given until the Council have com 
pleted their arrangements tor the borrowing of the 
necessary loan in connection therewit 

By Order, 
EDWARD HASLEHURST, 


5597 Clerk to the Council 
Brownhills Urban District 
COUNCIL. 

BROWNHILLS, &c., SEWERAGE. 


PUMPING MACHINERY. 


TO MANUFACTURERS OF OIL org a AED OF | 
STEREOPHAGUS CENTRIFUGAL PUMPS. 


The Brownhills Urban_ District com 
TENDERS for the BARCTACET ES, ELIV 
ERECTION, and SETTING TO WORK of TWO OIL 
— and FOUR STEREOPHAGUS PUMPS * (of 

combined ca ty of 46,000 gallons per hour), also 
of other MACE INERY, in accordance with the specifi- 
cation and drawing prepared by their Consulting Engi- 


invite 
ERY, 


neer, Mr. bert Green, M. Inst. ne » 37, Waterloo- | 
street, Birmingham, from whom pies can be 
obtained on and after Monday, the rith July, 1921, 


upon the payment of Three Guineas, which will be 
returned only to those manufacturers who submit a | 
bons fide Tender not subsequently withdrawn. | 

These documents will only be issued to bona fide 
manufacturers of oil of stereophagus 
pumps respectively. 

Sealed Tenders, addressed to the undersigned, to be 
delivered before Twelve Noon on Wednesday, the 8rd | 
August, 1921. | 

The Council does not bind itself to accept the lowest 
or any Tender submitted. 
By Order, | 


engines and 





W. FRED HALL, 
Solicitor and Clerk to the Council, 
21, Park-street, Walsall, 


ist July, 1921. 478 | 


| envelopes, 





PUBLIC NOTICES 


ounty Borough of Warrington. 
ELECTRICITY DEPARTMENT 

The Electricity and ramways Committee of the 
County Borough of Warrington invite TENDERS for 
CIRCULATING PUMPS 
Specification and form of Tender can be obtained 
from Mr. . L. Mathias, Borough Electrical and | 
Tramways Engineer, Howley, Warrington, on pay 
ment of One Guinea, which will be returned on receipt | 
of a bona fide Tender. Five shillings will be charged 
for extra copies of specification 

Tenders, addressed to the Chairman of the Elec- 
tricity and Tramways Committee, Town Hall, War- | 
rington, must be seal wit wax and endorsed | 
** Tender for Circulating- Pumps,"’ and delivered not | 
later than Twelve o'clock Noon on Tuesday, August | 

, 1921. | 

The Committee do not bind themselves to accept the 
lowest or any Tender. 

A. T. HALLAWAY, 
Town Clerk. 


Warrington 557 


Town Hall, 
. 8 1 ° ‘“e 
M unicipal Council of Johannes- 
pA BURG 

CONTRACT 175/2271.—MANGANESE STEEL 

POINTS AND CROSSING 

TENDERS are INVITED for the SUPPLY and | 
DELIVERY of the above. Specifications and blue 
prints can be obtained at the Council's Agents, Messrs. 
E. W. Carling and Co., St. Dunstan's Buildings, St 





Dunstan’s-hili, London, E.C.3. Early delivery is 
important. 
The lowest or any Tender will not necessarily be 
accepted. 
E. W. CARLING and CO., 
5591 Agents 


Taunton Rural District Couneil. 


WEST BAGBOROUGH AND BISHOPS 
LYDEARD WATER SUPPLY | 
CONTRACT NO. 1. 

The above Council invite TENDERS for the SUP 
PLYING, TRENCHING, LAYLNG, and JOINTING of | 
about 6700 YARDS of 2in. CAST IRON WATER 
MAINS, the CONSTRUCTION of INTAKE WORKS, 


SERVICE RESERVOIR, &c., and other WORKS 
incidental thereto in accordance with plans and spec ifi 
cations prepared by the Engineer, } A 
Cotterell, M. Inst. C.E., Old 
Westminster, 8.W 

Plans and specifications may be seen at the office of 
the Engineer, 17, Old Queen-street, Westminster, on 
or after 18th July, 1921, or at the office of the under 
signed during the usual office hours | 

Copies of the bills of quantities and form of Tender 

may be obtained from the Engineer on or after the | 
18th July, 1921, by intending contractors on payment | 
of the swan of ‘Three Guineas, which will be returned 
on receipt of a bona fide Tender and all other doo 
ments supplied 

Tenders, on the form provided, enclosed in sealed 
must be delivered to the undersigned and 
endorsed ** West Bagborough and Bishops Lydeard 
Water, Contract No. 1,"" not later than 10 a.m. on the 
6th August, 1921 

Contractors will be required to provide securities for 
the due performance of the contract under Section 174 
(4) of the Public Health Act, 1875. 

The Council do not undertake to accept the lowest or 
any Tender, but reserve full freedom of action. 


of 17, Queen -street, 


By Order, 
W. F. B. DAWE, | 
on ste the Rural! District Council. | 
Taunton, July, 
Tenders Required for Boiler, | 


DEADWEIGHT VALVES, JU ah ed VALVES, | 


Engineering 
5563 


| 
FEED VALVES, and BLOW-OFF V VES. Specifi- | 
cation and Tender on application 4. to be | 
received not later than August 6th.—Apply, JOHN | 
| THOMPSON (Wolverhampton), Ltd., 

| 


Works, Wolverhampton. 


| on or before Twelve Noon, 


| MAN 


£300 per 
| bonus £120 per annum, and pensionable ee it 


| Wednesday, 


A Quarter's Shipbuilding. | 


Ww 


| Collieries in South Wales ; 
| ence 


[ Price One SHILLING ™ agp ror 
PUBLIC NOTICES 
TENDERS. 
Sewerage 


EXTENDED TIME FOR 
est Kent Main 


BOARD 
EXTENSION OF MAIN OUTFALL WORKS 

TENDERS are INVITED for the at a ICTION 
of REINFORCED CONCRETE RIVER WHARF, 
| ee and other WORKS at Long Reach, Dart- 
‘ord, 

Drawings may be seen at the offices of the Consulting 
Engineer, Sidney R. Lowcock, M. Inst. C_EB., 6,.Queen 
Anne’s-gate, Westminster, or at the offices of the 
Board, and a copy of the conditions of contract, 
specifications, bill of quantities, form of Tender, &c., 
may be obtained from the undersigned upon payment 
of a deposit of Five Pounds, which will be returned 
upon receipt of a bona fide Tender, not afterward« 
withdrawn. 

Tenders, sealed and endorsed “‘ Contract No. 3,"" 
must be delivered to me, at the offices of the Board, 
Saturday, 30th July next. 

The Board do not bind themselves to accept the 
lowest or any Tender. 


ARTHUR B. COOMBER. 
5 7. 
Offices of the Board, 
Park House, Eromley, Kent 5516 





udan Government Railways and 
STEAMERS REQUIRE SERVICES of FORE- 
of WORKS in the Engineering Department. 
Qualifications :—Quantities, Maintenance, Levelling 
and Measuring Up, Setting Out, experience in Rein- 
forced Concrete. Age limit 32. Salary commencing 

annum, progressive, plus temporary war 


manently employed.—Applications to SPEC G 
ENGINEER, Egyptian and Sudan Soemaiete 

ween Anne’s Chambers, Broadway, Wes 
8.W. 1, to be marked “‘ Foreman of Works.” 


‘ ° 

Rawtenstall Corporation. 

WANTED. first-class MECHANICAL ENGI- 
NEER, to Take Charge of the whole of the Repair 
Work in the Council’s Generating Station. Applicants 
should have had a thorough experience and upbringing 
in a mechanical workshop. Experience with Steam 
Turbines essential and Reciprocating Engines desir- 
able. Men with wide experience on outside erecting 
staffs who are anxious to settle down will have special 
consideration. A good wage will be paid to a suitable 
man. 

Applications to reach the undersigned not later than 
“ 20th snetens 
L, E. STEWART, A.M.1E.E., 
Sacush Electrical Engineer and 
Tramways Manager. 





12th July, 1921. 5548 
The Proprietor of British 
PATENT No. 117.708. of August 17th, 1917, 


Apparatus for Automatically Removing 
or the like, from a Range of Lathes 
’ is DESIROUS of SELLING his 


instance to PHILLIPS and 
14/15, Southampton-buildings, 
London, W.C, 2 5590 


relating to “ 
Turnings, Borings, 
or such Machines,’ 
PATENT RIGHTS 

Apply in the first 
LEIGH, Patent Agents, 


55/56, Chancery- lane, 

Phe 2 National Foremen’s 
CIATION of the 

ENGINEERING AND ALLAED TRADES. 


(Registered under the Trade Union Act.) 
An Association specifically formed to look after the 
interests of Foremen in their Supervisory Capacity. 
H 





3 A Sso- 


All communications to Offices 
’. REID, 95, Belgrave-ruad, 
General Secretary. Victoria, as’ 1. 
“x. 





SITUATIONS OPEN 


ANTED, an ASSISTANT BLAST-FURNA( +‘ 
MANAGER for the East; one who has had a 
first-class training as Chemist with at least two years’ 
experience as Assistant Blast-furnace Manager . or 
such position on up-to-date biast-furnace plant, The 
successful applicant will be sent ior about six months’ 
training on latest American plants in 5.A., and 
-. if services satisfactory, be appointed manager 
of large plant in East witbin three years.—Address, 
stating age and full particulars of education and 
training, 5490, The Engineer Office. 5490 a 


First-class SUPERINTENDING ELEC- 
and MECHANICAL ENGINEER for 
must have good experi 
Address, giving copies only of testimonials, 
salary required, and date able to take up duties, 5564, 
The Engineer Office. 564 A 


JANTED, 
TRICAL 


SITUATIONS OPEN (continued) 
Page II. 





SITUATIONS WANTED 
Page Il. 

PUBLIC NOTICES Page Il. 
PARTNERSHIPS Page, II. 
EDUCATIONAL, Page III. 

MACHINERY, &c.. WANTED 
Page III. 
FOR SALE 
Pages IV. and VIII. 
AUCTIONS, Page Ill. and XCIV. 


PREMISES TO LET OR WANTED, 
Page Ill 


WORK WANTED, Page VIII. 
AGENCIES, Page III. 
MISCELLANEOUS, Page III. 
PATENTS, Page IV. 


For Advertisement Rates See 
Page 69, col. 1. 





NUMERICAL INDEX TO ADVER- 
TISEMENTS, Page XCIII. 
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‘SITU ATIONS OPan qontin ued) » 


WAxten for Cement Plant, North of England, a 
FEW CEMENT MILLERS for wet and dey 
srinding, also burners. Good men only uired. 
Give a particulars, age, experience, &c.—Address, 
P364 » The Engineer Office. Peta A 


V ANTED, WORKS MANAGER. — Constructional 
Steel Work. One 

ence in all kinds of Constrestions| Work, 

Bridges, Steel Pipes, &0. Must have intimate know- 

ledge of costs and production.—Address, stating age. 

detailed experience, and salary required, 5543, =i 

Engineer Office. 5543 


QUALIFIED MACHINE SHOP RATE PIXER is 

Fy REQUIRED by a large Automobile Co. in North 
London. Only experi men who can stand by 
their settings and see the job through need apply. 
State age. full experience and salary, and only send 
copies of references,—Address, 5583, The Engineer 
Office, 5583 A 


(HOMMERCIAL 
REQUIRBD. 
with adequate drawing-office experience (no others 
should apply). Knowledge of problems relating to pipe 
lines and pipe joints an advantage. Excellent advance- 


ENGINEER REPRESENTATIVE 


ment opportunities for sound engineer able to nego- | 


settle contracts. Applications wens, i 
fidentially. —Write, stating = ations, exper 
to Manager, THE VICTORY. Birr 
28, Victoria- street, London, S.W. 


y by es x 
TOINT CO - Ltd., 
P3630 :* 


ESGREER WANTED, Midland Area, to Re 
alasn ‘Bpenalite sy A. — 8 — 9-3 
peciality (not mass d: 
nioal, qualifies “ praduction good tech- 
a S Salary £400 per annum, with 
dress, P3577, The Engineer Office. 


EATING 

Take Charge of Department engaged principally 

= Laying-out High-pressure Het Water Stoving 
Plants. State age, experience, and wages required. 
Address, 5580, ‘The Engineer Office. 5580 4 


P8577 «a 


VN ANAGER,. Nee = Engineering MANAGER 
1 WANTE to Take Charge under Managing 
Director of ieading Steel Tube Works. Must have had 
suitable experience. Give fullest details and state 
salary required, age, &c. Only first-class applicants 
will be considered.— Address, 5609, The Engineet Office. 

5609 A 


MANAGER Ww ANTED for Hot a and Cold Steal Roll- 
must 
processes and a * first-class production man 


comfidence. stating experience. salary required. and | 


wihien at liberty, 3542, The wages Office. 


NoBTONS 1 (Tividale), Ltd., Invite APPLICATIONS 
mo of uence With 


Ry rebitects, for POSITION as PRE, 

via Gol A South Wales for their inababactures ares. 
liery Screening Plants, Head Gears, ~~ 

Electric Hau 

—" Wheels, Coke Screens and Sanreross | St sol 

ae Bridges, &c. Remunération mainly By 


company have one of a. best-equipped works 
and an established for the above — 


Tepu 
Seca, Sb clea © ae any See irate | 


Ltd,, Hetla Works, Tipton. 
RODUCTION wees. —Practical and Tech- 
nical MAN WANTED, with experience of getting | 
maximum output on mass production methods 
Capable of taking charge of all Mtatiatics of progress | 
and must have held simi tion.—Address, stating | 
age. qualifications, and salary expected, err see 
Bugineer Offices. 6448 


5542 4 





OGRESS WORKS. —Senuineed “MAN ‘RE- 
UIEED to Supervise the Progressing of the | 
Productions of Joseph or Ltd. | 
by letter, giving tull particulars of experience. 
ong salary reauired, LUCAS EL ECTRICAL co., "Lid, 
Well-street, Birmingham. _ 5586 A 


Se = A FOUNDRY MANAGER REQUIRED to} 
arge of Foundry with output of 400 tons | 
per aon ~*~ 2 suitable man might be appointed as a | 
director, as sound experience is more desired than full 
menor qualification.— Address, P3654, The | 
ce. 54 A 





Waren. DRAUGHTSMAN, Capable 
of Preparing Schemes for Heating 
Installations, &c. Knowledge of ‘Pipe 
Work ee outs an advantage. State age. 
experiem salary. — BRIGHTSIDE 
FOUNDRY and ENGINEERING CO.. 
29, St, Mary-street, Cardiff. P8645 A 


ANTED, | SENIOR STEEL WORE DRAUGHTS. 
MAN.—Apply by letter, stating qualifications, | 
experience, and salary required, 5577, The Engineer | 
Office. 5577 a 





UGHTSMAN REQUERED for London Office 
¢with London experience preferr 


Must be fully qualified engineer | 


tioms and Encineering Experience. Age | 


ENGINEER WANTED AT ‘ONCE, to | 


be fully experienced in the} 
gat | (3) Main Office Building, 3-storey solid brick building, slate roof, equipped with separate hot water 
The ground floor takes in the main offices and tite office. 


| 1921, at eleven o’cloe 











_ PUBLIC NOTICES 


“JUDICIAL SALE 


of assets of 


The Dominion Shipbuilding and Repair Company, Limited. 


In the matter of The Dominion Winding up Act, 


and in the matter of The Dominion Shipbuilding and Repair Company, Limited. 


x ALED TENDERS will be received, addressed to J. A. C. Cameron, Oseial Referee, Osgoode 


Hall, 
pany, Limited,” 
en blee of the above-mentioned Company. 


The assets consist of :— 
Real Estate Leasehold. 


Being 
Division of West Toronto, as Numbe 


Toronto, and marked ‘* Tenders in the matter of The Dominion Shipbuilding and 
up to Wednesday, the Thirty-first day of August, 1921, for the purchase of the assets 


pair Com- 


art of Block G, soosting to a plan registered in the Registry Office for the Registry 
1397, containing 13,353 acres, and more fully set out in lease 


between The Torohto Harbor Commissioners and the above Company, for forty-two years, from Ist 
July, 1919, at an annual rental of $22,100.00 for the first twenty-one years, and taxes and rates, and 
for the second twenty-one years, such rental as the premises shall be worth on the first day of July, 
1940. This lease also contains a provision for the renewal thereof, at the conclusion of any term of 


| twenty-one years, in accordance with the terms and provisions contained therein. 


This leasehold 


land embraces a proximately 1868 feet of water front, with 5 permanent poms equipped with 


| 3 electrical trav 


ng gantry cranes and | set of shear legs 100 tons lifting capacity 
Erected upon the aforesaid lands are three main buildings— 


(1) Punch and Joiner Shop: The Punch Shop section is 200 feet by 225 feet, and is made up of 
4 bays, each equipped with a 3-ton electric travelling crane, and includes the oil furnace equipment, the 


bending slabs, the angle iron smith shop, 
rivet stores. 
mately 75 tons of steel per nine-hour day. 


It is fully equipped with fabricating machinery said to be capable 
The Joiner Shop section is 110 feet by 185 feet, and in- 


the rivet manufacturing plant, with separate furnace and 


of producing approxi- 


| eludes the air tool room, the power plant, Fen sey and lavatories and warehouse, with second floor 


| full length used as a mould left. These b 


are constructed of structural steel, with reinforced 


concrete walls, and the Punch Shop ae is divided from the Joiner Shop section by an approved 


| fire wall for insurance purposes. 


(2) Machine Shop ee is 275 feet by 110 feet, built of structural steel, with hollow tile side | 
T ipe shop, with electrical shop and pattern | 


walls and built-up roofing 


is building includes the 
. | shop overhead, and also the blacksmith and forge shop. 
with two 3-ton.and one 15-ton electric travelling cranes. 


© machine shop proper has 3 bays, equipped 
This buildimg is fully equipped with modern 


| and up-to-date machinery necessary for general macbine shop operations, but particularly fitted for 


the production of marine engines. 


heatin; 


The second floor takes in Draught- 


ing O ce, Lunch Room and Janitar’s Apartments. The third story is used for a blue printing room 


| and general store room. 


The estimated capacity of the plant for shipbuilding purposes is 10 to 12 vessels per year, and is 


| said to be the most modern sh 
Power Plant.—The plant is equipped t 


hroughout with 
trical Power House, said to have a capacity of 4500 cubic feet per minute. 


The buildings and plant were erected durin; 
representing an investment (inventory value) as 
Buildings and yard construction 
Machinery and equipment 


Total inventory value 


ipyard in the Dominion. 


air developed from the Elec- 


1917-18, and are of entirely new construction 
ws : 
$637,215 .52 
932,934.44 


31,570,149. 96 


Terms of sale are 25% of the amount tendered on the ac souphanse of the tender, and the remainder 
will be arranged on speeial terms, with seven per cent. terest, secured to the satisfaction of the 


uiquidator. 
Tenders will be o 


All tenders must be accom 
amount of the tender, which wi 
is accepted and not completed by the purchaser. 


ned at the office of the Official Referee on Wednesday, the 31st day of August, 
in the forenoon, and all tenders are requested to be then present. 

nied by a marked check payable to the Liquidator for 5% of the 
be returned if the tender is not accepted, an 


forfeited if the tender 


The highest or any other tender not necessarily accepted. 
The other conditions of sale will be the standing conditions of sale of the Court, so far as applicable. 
Further particulars as to the property, inventory and encumbrances may be had on application 


to the Liquidator or his solicitors. 


DATED at Toronto, Canada, this }4th day of June, 1921. 


| Meo MASTER, MONTGOMERY, 


FLEURY & CO., 
901, Temple Bldg., Toronto, his solicitors. 


OSLER WADE, Liquidator. 
32, Front Street, W., Toronto, Canada. 
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SITUATIONS WANTED (continued) 


SITUATIONS WANTED (continued) 





SSISTANT ENGINE 
MAN .— Young 
as above; 9 years’ i 
technical "schooling.—A \. 
Office. 


DRAUG - 
(Ss) SBERS BITC A TION 
. 4 years” 
pueeks | outp 
B 
C= ENGINEER, A.M.1L.C.E., WANTS POSITION 
with CPORS or others. Extensive 
os experience, i = con- 


—Address, P3638, The Engineer Office, 








to 
57/68. Ludgate-hill, London, E.C. 





RAUGHTSMAN (Temporary, Possible Permanency), 

conversant detailed working drawings Structural! 

Steel Work, taking off quantities. London district.— | 
Address, 5578. The Engineer 0: 5578 A 


A “Qn 'S tok 





ELECTRICAL FIRM fe a 
aN to = Cl of 
Armature Winding Department. Appli mnust 
fully conversant in modern methods of A.C. and D.C. 
work. Replies should give full details of experience, 
age, and salary required.—Address, 5537, The Engi- 
neer Office. 5537 a 


REQUIRED for Power 

india, on three years’ agreement. 

send full particulars, including age, 

mechanical and electrical expe- 

Address, 5600, The Engi- 
5600 A 


YHARGE HANDS (TWO) 

/ Btation in 
Applicants to 
copies of testimonials, 
rience, and wages required 
neer Office. 


Wy Anrep ED. rWO Thoroughly Competent BOILER 
SMITHS, accustomed to Steam Roller Repairs. 
Permanency guaranteed good steady men.—-Address, 

with references, P3629, The Engineer Offige. P3629 a 
Competent CLERK RE- 


Wy lee + GHLY 

QUIRED in Advertising Department of well- 
known Engineering Firm in Westminster. Knowledge 
of shorthand and typewriting desirable, but not essen- 
tial, State age, experience, and salary ——— 
Address, 5572, The Engineer Office. 5572 A 





LADY 





DVE RTISER, 

to obtain a_salari og a tii VITES 

i ORRESPONDRNCE from FIRMS REQUIRING the 

SERVICES (for nothing) of an ENGINERR’ 8 BUYER 

or ASSISTANT.—Address, P3643, The Raging O@ice. 
: K 


A DVERTISER, Small Capital Available Investment, 
SEEKS EMPLOYMENT in Engineering Firm 
(Mechanic al), view experience and Vancement ; 


| buil b 
PLOYMENT at” noma 


| will be open for engagemen’ 


Having Seenesahdie Ender outed e 


ER, B.S0., A.M. Inst. OE. 
twenty years at home and abroad, railw: 
workshops, SIRES 


with pros- 
P3614 B 


‘e} 





pects.— Address, P3614, Phe Engineer 
C° ENGINEER, pies. so = 28, 
es - Big om Continent or 
| a sonra education, p eh pies ee = 
post- experience, 
in Cairo engineering ~~. 
—— in. oil, gas producers, pumps, 


railway pene stock earionltaral machinery.— 
Address, P364 a ie Sages Office. P3640 B 


NGINEER | ayy a Responsible 
either ab home or abroad, with a recog- 

nised x or con meer. Publie school edu- 
cated, ng ws appearance, of 





| social A etqndins. “lat B. 
| gener 


Certificate, 
al all-round experience. ‘Roving held responsible 
both ia the consulting and executive 


P3653 &B 


go “@y, Se Bane, 1 B.Sc, (Enz.) 
— 


erelal knowles fo. Fea | 
SEEKS "FoRn. fy price, “aires, , The 


Engineer 


Addresa, P3653, The Engineer Office. 


SITUATIONS WANTED oe (a), Marine nem Expired, 
- Draughtsman) ; : ra) (theory and D A. a 





P3635, The Baginesr ‘Oiee. 





INGINEER (33), Ist Class Record, 
draughtem Temp. Eng. Lt., B.N 


engr, teacher evening classes, Works efigineer, venti: 
monials all berths, extra chief, APPEALS ior 
PROGRESSIVE BERTH. —Address, P3622, The ‘The Engi 
neer Office. 





passed technical apprenticeship at Messrs. John I. 
Thornycroft aud Co.'s, — Sootiemyten. — Address, 
6457, The Engineer Office. 6457 B 


UYER OF ENGINEERING SUPPLIES. —MAN- 

Pa: 4 — Panne ay ion, about 
ent, DESIRES to NEGO- 
TATE New OS ProIN tMENT. Has wide knowledge 
of matkete for all Be yoy is a keen departmental 


orteniser, large contracts. 
—Write Z. ¥, 202, c/o Deacon’s, Leadenhall sires 
BA, &. 6508 








construction su 
AAA. P3670, 


| | (83) WANTS POSITION Abroad; 8 
ex: it engi and 


0 iS 2 NE, Es MOULDING MACHINE 
a RGpOCTK oa, moulding, machines machines fall (ybee €3 
Plates, y F boxes ant 


rr son Beco, Blab, Capeia “practi Pisil 5 


ey 


SITUATIONS WANTED (continued) 


URLIC SCHOOL ¥ MAN (21), Mech, Ene. Deane 
Pe Soa Leteees. Ah J. #- D0. hee 
72, Mrlanger- OF iy DD Cross. at 


oe 


ee one Py a CoMETRUCTIONAL 
. M.ILM.E., B. 
SEERS P PORITION « — [+ - experience in steel 
work, bridges, alr driv : honking, 
concrete work. blasting and rock 
recently employed laying 28in. water male: 
handling men.—Address, P3649, 





sl London, 
k 





ENGI. 
Be., age 34 


et, ‘ 
The Engineer cas 
P3649 » 








GUSvaTeR and EEGIESR.” atte Wide Expeij. 
ence, English foreign, SEEKS ENGAGE 

MENT, preferably abroad Hipert transit and tone 

man, copstiuction of railways, roads, bubldiuc, ter 

supply concrete, and mee" a cogiveer ime. Healthy. 
» a can manage for nm la — dr 

' eat - € bour. rin es, 


ORKS SUPERINTENDENT. ASSISTANT MAN. 

AGER 6 r CHIEF INSPECTOR 0 for RE. 

be gg St EMENT capable of dealing ‘ with mac hine 
shop errors. References a ew 

Address, ‘Pseis. The Engineer Office. Pei» ® 


yore ENGINEER, eg (Exam.}, 8 Years’ 
perience in shops, <. productio: 


representati 
foundry plant “mt general 
slight wy training. MSE EKS POST, 


ed uw 
U RG NT. 
— Address, . The Kngineer Office. 





Hag Astomatic and My Tool! Des an 
ial purpose m: tool, Mass pro. 
is met Co Tice rete 


gh ~ 
ais ehere. ~Address, P3630, TH 
UGHTSMAN (23), iugeore?, REQUIRE 
ENGAGEMENT, nearly 3 yrs. EQ D e 
Good designer.— Address, P3644, 


e Feasineer 





UGHTSMAN (27) SEEKS SITU. 

| and Tool Ofice ; energetic, aes 
technical expertence 
The Engineer Omiee. 


gs (29 6Years), DISENGAGED 
p At y —F Technical, one structural 


and mechsnical details, 
rails coaches. tmhotors and 
pd NEW POST.—Address, P61, 





EER and DRAUGBTSMAN (31) RE s 
ES rrr veges qopetense in ve 


asoae #4 peare thos, Age 3% AMI 
Mech. ¥.. years coll. 
3 D.0., up >i work. 
I oe —, 4-¢— "ww - ) ‘ON’ ; 
home, ‘o' a — ddres« 
. -e Oftice. 7 


DRAU Ye » (32), with 1 
ence, REQUIRES 


Pom ag 


earns ae and D. 
PERMANENT ht gal Well up ip general and 
contractors’ mechin tion waterwork« 
plant, and mechanical fl filtration — Address, P3663, Th: 
Engineer Office P3663 B 


M's ae R. JHTSMAN DESIRE= 
Ty good all-round experience. 
. ALLEN, 66, Wandsworth Bridge-road, 5.W. 
“P3664 


quart YOUNG DRAUGHTSMAN, 2 Years Teeh.. 
7. 


2 shops, 3 mech. struct. oO. . int 
works 


jeomb. D.O.; 
diploma, first 
Address, 





MoS SHOP FOREMAN SEEKS ENGAGE 

NT. Good organiser PSs e man; can 

5 See output.  _——, ia 0 = steam psines. 

2 machines, and crane w — Address, . 
Engineer Office. Teds * 


P52, DRAUGHTSMAN (24) ae =: 
TION anywhere ; yrs. 0.. 

extensive exp. 3 plant lay-out, = %..% 

tools, &c. Refs.—HANOOCK, "park Hill-street, Dialer: 








'UNDEY MANAGEE (37), 
and brass, 23 years AF 


F° 
Pope tees ge 
HARE SoS: at AEP rs pe) 


‘te. ght F. | 
application ; : 8 ujustomed, wade Saran 
firme ; 


5610, inne Bustooee t 








ACHINE SHOP SUPERINTENDENT. 14 Years’ 
IVE proved sbilify with first-class firas, DISEN- 
GAGED. Up-to-date planning, rate fixing, estimating. 
progress. Age 41. What offers }—Addresa, P3665, The 
Engineer Offiee. P3665 B 


yes 4. wae ea pera sin aia 
Fa works, ae 
. at 
ee AS 
mone a ane teers” 8 


Gnkssive PO ENGINEER (33) DESIRES PRO- 
M a? Tool- + Ed, or Machine Shop ; 


a teste g An organiser 
wit ty of initi e.— Address, 
a Sie ‘ P3625 8 


ECHANI ENGINEER (33) DESIRES Pro- 
ON. Varied ex: shops 
and D.O., “rater rac ie — 











aes 
tendent. — 
be Nestea Office. 670 B 





) we of lame apd Varied Bavetqoes ae 
Works. 


| negra Po pore By, ng ““pieeb, 


POSITION in Engineer 
ruétion 


responsible 
New or reconst: of wor eteel wake, 


r. — knowledge 
and 
tools and stores. 
until ability proved. 
references.—Ad 


dress, P3667, 





A Eas a ReneS 
- \_—~¥ and D. O. expe- 


Varied p 
firm.—Address, 
P8662 B 


GINEEE MILLWRIGBET, 
Xl Rzrgienced pense. 
pamvieg. i hydraulic, mining, 


finns PO Position i paar ome Pocus, The 


Soe pert COST CLERK . RE ES 
ones technical que. ae i] 
tem, © om 





bE : charge of 
The Engineer 


—_——" ——— 


PARTN ERSHI IPS 


ENGINEERING 
PARTNERSHIPS 


AND 


BUSINESSES. 
‘| Wheatley Kirk, Price & Co. 


46, Watling thea, London, EC. 4. 





Established seventy years. 
{NGINEER REQUIRED as ACTIVE 
Ess £5000-£6000 oneness ak, ~e F waRT 
in hand C—O £100,000,  - yt saa yh +x 
shares offered, wit: pasticipattce in Rrotts,, salar salary by by 


gm fi Bn rhny invited OLD 
CO. (London), Lté., 143, g Bay E.C. 4. 


$595 co 





T° 2 ENGINEERS and OTHERS nOPRIE Sound 
Luctstive Investment.—The pt of 

nue uanahzed Works, West of 

inoreaa seine demand, Waist to Mota ae he - 

i SYNDICATE view 

PAR’ a. 8. ouiright, cake irechold, 

modern, Complete i of 

Sy tools. a oe I 

for ng, sdvenctas age with no successor. al 
Address, P3647, The Engineer Office. P3647 © 


For continuation of Small Adver- 
tisements see page ili. 
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Modern Marine Oil Engines. 


No. ITI.* 
HE VICKERS 1250 BRAKE HORSE-POWER TYPE. 


lv was perhaps natural that Vickers, with their 
if experience of solid injection of fuel in submarine 

| \iesel engines, should have decided to adopt the same 
principle when turning their attention to the pro 
pulsion of mercantile ‘Vesséls by means of internal 
mbustion machinery. As this much-debated 
stem has received its first application, so far as 
linary cargo ships are concerned, on the Vickers 
pe of Diesel engine, it must rank as one of the most 
teresting designs that has yet been brought forward. 
ckers, like most other builders of marine oil engines 

a large scale, have adopted standardised con 
ruction, and at the present time are concentrating 
lely upon one model suitable for installation in 
in-serew cargo or tank ships of about 10,000 tons 
adweight carrying capacity and having a speed of 
tween 10 and 11 knots. When the manufacture of 
ips’ machinery has to be carried out more or less 

. “* mass production ”’ lines, the choice of the type 

{ engine to be built is a somewhat difficult problem ; 

it Viekers, in deciding upon the design they have 

lopted, considered that it should be suitable for a 

ery large proportion of the ships that were likely to 

required. The standard set, which is a six-cylinder 
odel, develops 1250 brake horse-power at 118 revo- 
itions per minute, and it is interesting to record that 
hat output is very similar to that of one or two 
tandard types now being manufactured by Harland 
ind Wolff. Even the cylinder dimensions do not differ 
wlically, the Vickers motor having a cylinder dia- 
eter of 24}in. and a stroke of 39in., against 26$in. 
ind 37jin. respectively in the Harland and Wolff 
y pe. 

Diesel engine designers are by no means agreed as 
o the most suitable form of construction for the 
framework and the method to be adopted for taking 
the heavy stresses which arise. In the Vickers engine 
the cylinders are supported by hollow cast iron 
columns which are continuous from back to front. 
The cylinders are separate, but each set of three 
cylinders is bolted together, the six-cylinder engine 
thus forming two similar groups of three cylinders 
with the operating and control gear between the two 
The columns are arranged over the main 
bearings and there is a steel vertical tie rod within 
each column. The cylinder cover, in which are carried 
the fuel inlet, exhaust and air inlet valves, is bolted 
on to the cylinder in the normal way, whilst the liner 
+ # separate casting capable of free expansion in the 
downward direction. 

There is some diversity of opinion concerning the 
arrangement which should be used in Diesel engines 
for cooling the cylinders. In the Doxford design 
fresh water is used throughout for all purposes ; in 
the Harland and Wolff motor sea water is employed 
for cooling the cylinders and cylinder covers, whilst 
fresh water is utilised for the pistons; but in the 
Vickers engine sea water is the sole cooling medium. 
There is no doubt that if aiming for safety the designer 
is justified in relying upon fresh water for cooling, 
but it is a considerable advantage to be able to dis 
pense with the fresh water coolers that have to be 
installed in such circumstances. 


Jroups. 


There has, of course, 
to be a difference of pressure in the piston cooling 
and cylinder cooling circulating systems, and in the 
piston circuit 20 lb. per square inch is maintained, 
whilst 10 lb. per square inch is sufficient for cylinder 
cooling. In the engine of which illustrations are given 
the cooling water pumps are arranged at the back, 
as seen in Fig. 7, being operated by a lever from the 
crosshead of the forward cylinder. There are two 
separate pumps, one above the other, the upper 
acting as a booster to increase the pressure of the main 
cooling water from 101b. per square inch to 20 Ib. 
per square inch for the piston circuit. Among this 
group of pumps is also one for lubricating oil and a 
small compressor conjunction with the 
MacNab indicator, which enables the helmsman on 
the bridge to ascertain the speed of revolution of the 
engine. Inthe later engines which are now being 
constructed this small group of pumps will be sepa- 
rately driven by means of an electric motor, so that 
there will then be no auxiliaries whatever operated 
from the main propelling engine—a tendency which 
is to be noted generally in Diesel engine construction. 
This leads to simplification and is specially note- 
worthy in the Vickers type, where there is not even 
an air compressor for the supply of injection air such 
as is usually necessary with the normal design. 

The cooling water is supplied to and discharged 
from the piston by means of two telescopic pipes 
which, like the piston-rod, pass through the diaphragm 
arranged below the cylinders, the object of which is 
to catch any lubricating oil that may pass the piston 
and also water leaking from the glands. An unusual 
feature in the cylinder cooling system is that, in 
addition to the main supply, there is a separate point 
of admission of cooling water to the cylinder cover 
from the circuit which cools the exhaust valve cages. 
This acts as a jet, gives a wirling motion to the water 
and prevents any mud depositing inside the cylinder 
cover. The cooling water tor the exhaust valve cages 
is supplied from a common horizontal main above the 


used in 
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engine through the flexible pipe which can be seen in 


Fig. 10, page 68. The somewhat curiously arranged 
overflow pipes delivering into funnels in the top will 
be noticed in this illustration, these serving merely 
as an indication that there is no stoppage in the main 
circulating water circuit. The discharge from each 
individual piston is delivered into funnels on the back 
of the cylinder—Fig. 7—-in the usual manner. 

Whilst in the Doxford engine, in which solid 
injection of fuel is adopted, pressures up to 8000 lb. 
per square inch are employed, in the Vickers motor 
a pressure of 4000lb. per square inch is seldom 
exceeded. Four separate fuel pumps are used, seen 
at Ain Fig. 8, page 56, all delivering into a common 


rail, from which a pipe is led to each fuel valve in the 


cylinder covers. The fuel pumps are of the plunger 
type and are operated from excentrics on @ horizontal 
shaft driven from the crank shaft in the manner 
indicated. 


The valve mechanism and the means adopted for | 


manceuvring and reversing are best explained by 
reference to Fig. 8, which represents some slight 
modification in the control gear, whilst the engine 
shown in Fig. 11, page 68, is the first of the series 


constructed. ‘The fuel inlet, exhaust and air admis- 


sion valves are all operated from cams on the cam | 


55 


; 
On the cam shaft, for the operation of each valve, 


| are two side-by-side cams, and in order to set the 
engine for running in the astern direction all that has 
to be done is to lift the valve levers off the cams, as 
just described, move the cam shaft fore and aft and 
drop the levers down on to the cams once again. The 
operation can now be explained with reference to 
the control station—see Figs. 8 and 9. If the engine 
is at rest and the cams are in their correct position 
for the direction of rotation required, it is started up 
by pulling the hand lever B, Fig. 8, to its bottom 
position, which admits compressed air from the master 
valve to the working cylinders vid the starting air 
valves M. The fuel control lever is then in its bottom 
position, the fuel valve levers being thus out of contact 
with the cams and the fuel valves not in operation. 
Immediately the engine has made two or three revo- 
lustions the lever B is pushed back to its normal 
position, thus shutting off air and simultaneously 
the lever C is moved forward, bringing the fuel valve 
| levers into operation by putting them in contact with 
| the cams, so that the engine ¢éontinues to run on fuel. 
It is speeded up by a further movement of the fuel 
lever, thus increasing the stroke of the fuel valves. 

If the engine is now required to go in the astern 
direction the fuel is cut off by means of the lever C, 














FIG. 7—BACK VIEW 


shaft G, whilst for the admission of starting air there 
is @ non-return valve in each cylinder head, the dis- 
tribution of compressed air to the cylinders being 
effected through the six valves M below the cam shaft 
and operated by cams on it. By this means a consider - 
able amount of gear is eliminated and the number of 
mechanically operated valves in the cylinder cover 
reduced to three. Above the cam shaft G is a hori- 
zontal shaft H, which may be termed the manceuvring 
shaft. On it are pivoted the valve levers, those for 
the exhaust and air inlet being mounted excentrically, 
whilst those for the operation of the fuel valves are 
carried excentrically on sleeves on the mancevring 
shaft. When the manceuvring shaft is turned, there- 
fore, the rollers on the end of the valve levers, which 
are normally in contact with the cams, are lifted above 
the cams so that the cam shaft may be moved longi 

tudinally. At the period when this movement is 
required, namely, when the order has been received 
to go astern, the fuel valve levers are also out of con- 
tact with the cams owing to the fuel valve control 
lever C at the starting platform being in its “ off” 
position. The effect of moving this lever is to turn 
the spindle K and, through it, the levers L attached 
to the sleeves on which the fuel valve levers are 
excentrically mounted, thus taking the latter out of 
contact with their cams. 











OF VICKERS ENGINE 


and as soon as the engine stops the reversing lever D 
is moved from the top to the bottom position. This 
brings into operation @ servo motor arranged at the 
top of the engine,between the two groups of cylinder, 
ard by a continuous motion of the manceuvring shaft 
H this first lifts the exhaust and inlet valve levers 
out of contact with their cams, then moves the cam 
shaft fore and‘aft, and finally once more brings the 
valve levers into contact with the cams. The whole 
of these movements are effected through the agency 
of the servo motor by means of a rack and pinion and 
the necessary levers. In Fig. 11, showing the 
first engine of the series, which was constructed for 
installation in the motor tank vessel Narragansett, 
it will be seen that the servo motor, the rack and 
pinion and the gear are arranged on the front of the 
engine, but the principle of operation is the same. 

The levers are interlocked so that, for instance, the 
starting lever cannot be brought into operation until 
the complete movement of the cam shaft has been 
effected. This is indicated to the engineer by a small 
pointer moving over the quadrant seen slightly to the 
left of the air starting lever. Before touching this 
lever, therefore, the attendant waits until the indi- 
cator has moved through the whole course of its 
travel, so that it is practically impossible for a mistake 
to be made. Reversal is very quickly accomplished 
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by this system, but as almost any well-known 
type of Diesel motor will reverse more quickly, than 
a corresponding steam engine, particular stress need 
not be laid upon this point. In fact, it is somewhat 
doubtful whether the tendency towards extremely 
rapid reversal in marine internal combustion motors 
has not been carried too far. 

Some of the opponents of the employment of solid 
injection in Diesel engines are inclined to believe that 
:otors using this system cannot operate satisfactorily 
ard with smokeless combustion except on a high 

ide of fuel than can. be conveniently burnt in 

dinary Diesel engines. It should in fairness to the 
\ ickers engine be stated that the first two commercial 
engines of the type just described, which were 
nstalled nearly a year ago in the motor ship Narra- 
gansett, have been operating on Anglo-American 


iuel similar to that employed in a large majority of the | 


.otor ships afloat. The results attained have been 
uite satisfactory both from the point of view of good 
ombustion and low fuel consumption, for the average 


orks out at approximately 0. 42 pe 95 horse-power 
our. The vessel carries about 10,000 tons of oil and 


FIG. 9—-CONTROL STATION 


at a normal speed of 11 knots has a daily fuel consump- 
tion of about 11} tons, of which 2 tons are needed for 
raising steam in the donkey boiler.. For results on 
ordinary service, therefore, on e commercial scale the 
Vickers engine does not appear to suffer at any dis- 
advantage in comparison with other types. 


Timber Piling in Waters Infested 
by Marine Borers, 


Tne destructive effects of wood-boring insects upon 
timber piles in San Francisco Bay and its adjacent 
waters at San Francisco have reached such an extent 
as to threaten the stability of numerous structures 
and to call for an expert investigation as to the cause, 
the effect, and the remedy. A peculiarity of San 
Francisco Bay is that it is almost an inland lake, 
extending parallel with the coast for over 50 miles 
and having a maximum width of 12 miles. While it 
receives the water from some large rivers, its only 
connection with the sea is by the narrow channel of 
the * Golden Gate,” about 5 miles in length, so that 
the bay is a protected and Jandlocked body of water. 

Owing to the restricted sea connection and the great 
quantities of fresh water pouring into the bay, the 
water has been so slightly brackish that the marine 
borers have hitherto been confined to the portions 
near the Golden Gate. During the past three years, 
however, the fresh water flow has been greatly 
reduced owing partly to abnormally light rainfall and 


partly to a heavy draught on the rivers for irrigation | 


purposes. This condition, together with the channel 
improvements in the bay, have caused the sea water 
to extend into the farthest parts of the bay and even 
into the rivers. In November, 1920, water in the San 


Joaquin River, more than 35 miles from the head of | 


San Francisco Bay, showed a chlorine content of 


66 parts to 100,000 parts of water, equivalent to | 


99 parts of common salt. The borers made their 
farthest attacks at points some 50 miles from the 
Golden Gate. 

Untreated timber piles had been used extensively 
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for piers, wharves, bridges, and other marine struc- 
tures, and in the upper part of the bay some of these 
structures had stood for thirty to forty years. 
Sporadic attacks by borers had been noted at certain 
points, but they occurred only at long intervals. 
In 1917, however, the attacks were extensive and con 
tinued to spread and increase so rapidly that in 1920 
@ special committee of engineers was appointed jointly 
by the American Wood Preservers’ Association and the 
United States Forest Products Laboratory. 

The borers include the xylotra’ the teredo, the 
limnoria, and the sphaeroma. The 
worms of molluscan borers, the former growing to 
lengths of 24in. and the latter 6in. to 10in. Piles have 
been so attacked by the xylotra as to require renewal 
within twenty months. The last two do their boring 
by hiting with powerful jaws, and even ereosoting is 
not @ sure protection against limnoria, which will 
| enter any hole or crevice and not o work in tho 
practically untreated core or centre of the pile, but 
will even bore into creosoted portions. One very 
| dangerous ‘feature is the extremely rapid breeding, 
|@ single teredo producing over 2,000,000 Jarve in a 


; 
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year, so that a single affected pile is a sure centre of 
infection for all the piles near it. 

From its careful investigations of the subject, the 
committee concludes that untreated piles cannot be 
relied upon for more than two or three years, or 
perhaps six to eight months where the attacks are 
severe. Preservative paints and protecting battens 
may increase the life to five or eight years, providing 
that the work is well done. | Creosoted fir piles may 
have a life of twenty-five to thirty years if great care 
is taken so to handle the piles that no hole or injury 
extends through the treated chell. That is the great 
danger to be guarded against in using such” piles. 
Concrete piles and concrete casings for wood’ piles 
have not been im use in San Francisco Bay for a 
sufficient length of time to determine their ultimate 
life, but those which have been in service for ten years 
seem capable of a considerably longer life. Concrete 
jackets or casings cast in place on the piles may be 
expected to give good results, but owing to the diffi- 
culties of construction it. is not likely that their maxi- 
mum life would equal that of pre-cast concrete casings. 

The selection of piling or pile protection for any 
structure must depend upon the cost and life of the 
materials under consideration, the character of the 
structure, and the probable need of alterations to 
meet changing requirements of commerce. When a 
comparatively short increase over the life of green 
wood piling will be. sufficient, surface protective 
methods will often be economical if not exposed to 
severe storm action. If a moderately long physical 
life is desired, approximating the average conomic 
life of marine structures in San. Francisco Harbour, 
a good creosoting treatment will suffice.-} When con- 
ditions warrant greater permanence and greater first 
cost, concrete construction may be advisable. For the 
protection of piles in place and already showing attacks 
by borers, but not sufficient for condemnation of the 
piles, the committee advocates a concrete casing 
| either pre-cast or poured in place—as the only remedy. 
The casing of timber piles was considered more 
|fully in a report presented before}the American 
Railway Engineering Association in March, 1921. 
| That report states that creosote has not-been found to 
stop the effects of limnoria. On the most carefully 








first two are | 
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|treated pile specimens on the Atlantic, Gulf, and 

Pacific Coasts their action is noticed after from three 
to six years, probably a8 soon as the creosote has 
| lost some of its toxic properties through leaching. 
When the action of the borers has once started it 
progresses rapidly. It is a general practice therefore 
| to apply mechanical protection to the piles, creosoting 
being still used, however, to prevent decay above 
water and to retard the attacks of borers until repairs 
can be made in case the mechanical protection becomes 
| damaged. 

Cast iron casings, made up of semi-cylindrical 
sleeves, have been used for many years on the Gulf 
Coast. As the castings are bolted together the casing 
is lowered and forced down into the mud bottom. The 
| space between the pile and casing is usually_filled with 
sand, a cement mortar cap’ being applied to prevent 
the sand from being washed out. Some of these 
casings have béen in about thirty years. They 
must be forced down so far that the bottom will not 
be uncovered by scour or by i jons, @s 
in such case the sand will escape and the pile is sur- 
rounded by sea water. It is said that the borers will 
not live behind these casings even if the sand filling 
|is omitted. With the present prices of cast iron this 

form of pile protection is almost prohibitive in cost. 

Vitrified clay pipe casing, like sewer pipe, may be 
substituted for cast iron where the piles are not 
exposed to wave action or the blows of floating débris. 
The sections, preferably cylindrical, are slipped over 
the pile before the cap timber is placed; they are 
then cemented at the joints, lowered to the bottom, 
and forced deep into the mud. Sand filling and mortar 
capping are applied as before. For repairs or for 
application to piles already capped the sections are 
‘made in semi-cylindrical halves joined together by 
some form of clamp, or by copper wire and plugs of 
treated wood. ' Similar casings of reinforced concrete 
| are cheaper than cast iron and less fragile than clay 
| pipe. In such construction, however, the thickness 
| of concrete over the steel reinforcement is rather light, 
so that there is some question whether the water will 
penetrate to the steel, causing it to rust, so that the 
concrete will break in pieces. Nothing but service 
tests will give an answer to this objection. 

A good deal of protection work has been “done at 
Charleston, South Carolina, in casting concrete 
jackets in place upon creosoted piles, the easing beine 
either plain or reinforced and extending for about 
10ft., or from 3ft. below low water to 2ft. above high 





water. In the first place this part of p was 
studded with sixpenny nails proje?ting Sin. the 


~ were drivén in rings 18in. apart, the 
nails of each ring being 6in. apart. Heavy wire for 
reinforcement was placed spirally and vertically, 
| being twisted around the nails and kept about 1}in. 
from the pile. The form or mould was of }in. wood 
veneer placed against the nail heads and wrapped 
with wire. Sacking was used to close the bottom and 
prevent the escape of concrete, except where the 
| casing extended below the mud line... Reinforcing 
| steel adds to the cost and to the difficulty of the work. 
In recent work, therefore. plain concrete, mixed in 
proportions of 1 to 2 to 4 and placed in forms of 
galvanised sheet iron, is used. It is not considered 
safe to place the concrete in more than 3ft. or 4ft, of 
water, but if the water can be pumped out of the forra 
the concrete can be placed at. greater depths. Con- 
erete coating applied by the cement gun has been 
used. at, Seattle; the process is rapid, simple, and 
cheap, but. it is too early yet to report results. 
~“Studding the exposed surface with nail heads is an 
old”and” effective method which, in the opinion ex- 
pressed by the report, should be given more attention. 
| The results are successful even if not more than one- 
| fourth of the surface area is covered. In work at 
| Charleston the nails have broad heads fin. diameter 
| and are spaced fin. to fin. apart. Piles thus protected 
| are entirely free from borers after two and a-half 
| years’ service, while in the same time unprotected 
| 10in. piles have been eaten away to 5in. diameter by 
| the limnoria. Sheets of copper and zine are eflective 
| if the covering remains intact, but the sheathing must 
be applied before the pile is driven and is likely to be 
| damaged in handling. Copper is not affected by sea 
| water, but is too expensive for general use, and ‘zinc 
is corroded by sea water. The use of rust-resisting 
sheet iron is suggested as economical and effective. 
| Many attempts have been made to provide a durable 
protection by applying coatings of tar or asphalt, 
either alone or in combination with a fabric wrapping. 
The report states that such protection has generally 
proved unreliable; it is only efficient as long as it 
lean be kept intact, but is likely to be broken in 
handling the pile or by the pounding of floating drift 
| ‘and logs. 
| ‘To return to the specific case of San Francisco, it is 
of particular interest to note that creosoted" fir piles 
lin the infested waters of the bay were sound when 
| removed in 1919 after a service of from eighteen to 
'twenty-two years. When the Long Wharf of the 
Southern Pacific Railway was removed in that year 
| on account of harbour improvements, it was found that 
71 per cent. of the piles were sound and fit for use in 
| other work. From the report of the American Wood 
Preservers’ Association in 1920 it appears that 
| originally the entire structure, which comprised five 
| docks, was supported on untreated fir piles, driven 
with the bark on. Similar piles were used for repair 
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work until¥1890, replacing others damaged by the 
marine borers, In ‘1889, the railway company com- 
pleted a creosoting plant for its own use and decided, 
therefore, to use creosoted piles for all new work and 
in all replacements of the old untreated piles. 

About 14,000 piles were removed when the structure 
was dismantled. Inspection during and after removal 
showed that about 71 per cent. were sound and fit for 
re-driving. In Section A 67 per cent. of piles driven 
in 1890, in Section B 64 per cént. of those driven in 
1897, in Section C 76 per cent. with piles driven in 
1899, and in Section D 76} per cent. of piles driven in 
1901. Careful inspection of 4098 piles before removal 
gave’ the results shown in’ ‘the accémpanying table. 
Some of the piles wére re-driven at points where 
observations of their further life will be made. 


Result of Inspection of Creosuted Piles. 
} 

Driven Driven 

in 1897..| in 1898. 


Driven 
in 1901. 


Summary. 
No. | P.c. 


No.| P.c: }No.| Pie. |No.| Puc.” 
—- ——}——__4---| — ——_ — —- ——_--— , + 
to } 
..| 339 


Sound, fit 
re-drive 
Severely 
attacked 74 14.15) 162} 14.86 240) 9.66) 476) 11.6) 
Completely de- } 
streyed be 
tween high 
and low 
water é 
Total inspect’d 


74. 


9 


} | 
63. 67 829) 76.05 1900 76.46 3062 


| } | 
116} 22.18} 99 9.08) 345, 13.88, 560, 13 67 
523] 100.00) 1090) 100. 002485100. 00,4098) 100.00 


It is known that about 7 per cent. of the piles 
removed were treated in 1889 at the Southern Pacific 
Railway creosoting works ,by the Bethell process, 
the average absorption of creosote oil being 14,17 Ib. 
per cubic foot. These piles were of Douglas fir, very 
close grained, and had been air seasoned on the beach 
for more than a year. The creosote oil was at that 
time imported from England. All of the other 13,000 
piles, about 93 per cent. of the total number, were 
treated subsequent to 1892 by the Southern Pacific 
Railway, but by the boiling process as patented in 
1895 by John D. Isaacs and W. G. Curtis. 
average absorption was 10 1b. per cubic foot. 
piles also were of Douglas fir, not’so close grained as 
the others ; 
green, with no appreciable air seasoning period after 
they were removed from the water. In these cases 
also the creosote was imported from England. 

From the physical condition of the piles which were 


inspected it is clearly evident that both teredo and | the dangerous and safe ways of sheeting wagons and pass- ; ——— 


limnoria entered the wood through cracks which were 


they were placed in the retorts while | 


Eo 





Taateoped efter teisiemet end’ which 
| @ ugh the créosoted area so'as to 

| the central portion of the timber to attack. 
During the long life of the pier many injuries to the 


{ pro 


| which also served to expose the untreated part of the 


| timber to attack by the borers. Furthermore, in | 
| many of the piles there was evidence that the teredo | 
| had entered ‘the wood through. imperfectly treated | 


| knots. From all this evidence it is believed thatthe 
| cracks, holes, and knots account for the action of the 
| teredo and limnoria in 25..to 37 per cent. of the 
| piles examined. 
| The conditions above described will be of consider- 
| able interest to engineers in various countries in warm 
| climates where marine borers are a menace to timber 
| construction for marine works. The results of the 
| San Francisco investigations indicate that Douglas fir 
| piling in waters infested by marine borers under con- 
ditions similar to those existing in San Francisco Bay 
| may be depended upon fora life ranging from twenty- 
| five to thirty years, and probably a greater length of 


~ | time, provided that good timber is used, that it is 


| treated with a high grade of coal tar distillate, that 
| the treatment is thorough, and that care is taken not 
to damage the treated wood in handling and driving 
| the piles. 
In its conclusions, the report states that the fir 
piling for such purposes should be selected carefully 
| from sound stock with reasonably close grain and with 
| # minimum of lin. of sapwood. The moisture content 
| should be reduced to a point at which the penetration 
| of preservative in the sap ring is uniform all around 
| the pile. This should be accomplished preferably by 
| adequate air seasoning before treatment, as this will 
| permit the use of lower pressures in the retorts and 
| thus lessen the danger of injury to the structure of the 
| wood by the treating process. The creosote oil should 
| be @ pure coal tar distillate, equivalent to that covered 
| by the standard specifications of the American Wood 
| Preservers’ Association and the American Railway 
| Engineering Association. 


The | 
These | 


CoNGRATULATIONS are due to the Great Western Railway 
Magazine for three features in its July issue :—(1) A map 
| showing the twenty-nine systems to be absorbed by the 
| Great Western under the Railways Bill; (2) charts, 
| humorously drawn, showing the railway company's con- 
| tributions to local taxation ; and (3) photographs showing 


| ing between the buffers. 


err 


piles were done by boat hooks and other implements, | 








Short Histories of Famous Firms. 
No, xm 


“MESSRS. GEORGE ENGLAND AND CO., HATCHA\ 
IRONWORKS, LONDON. 


THE old London engineering firms whose names 
were celebrated during the middle of the nineteenth 
century have practically all disappeared one after 
the other. Amongst them were the once well- 
known locomotive builders, George England and Co., 
whose period of activity extended from about 1850 
to 1870. ‘The firm first appeared in 1846 as general 
engineers and makers of patented screw jacks. Their 
works, known as the Hatcham Ironworks, were 
| situated in Pomeroy-street, Old Kent-road. It was 
about 1850 when they turned their attention to loco- 
motive building, and their earliest efforts in that 
branch of engineering were directed to the production 
of small tank engines.for light passenger trains. It 
seems strange that some of the éarliest of these engines 
were sent to Scotland, in 1850 to the Dundee and Perth 
Railway, and in 1851 to the Edinburgh and Glasgow 
Railway. 

One was shown in the London Exhibition of 1851. 
It was similar to the Dwarf—Fig. 1—which came 
into the possession of the London and North-Western 
Railway. The cylinders were 9in. by 12in. inside 
the frames, placed not under the smoke-box, but 
behind the leading axle, and secured to two transverse 
plates fixed to the outside frames. The engines had 
no inside frames, but only outside framing of the 
sandwich pattern, very much on the lines of Sir 
Daniel Gooch’s Great Western designs. The single 
driving wheels had a diameter of only 4ft. 6in. The 
boiler, which had a haystack fire-box, was pitched 
with an extremely low centre of gravity, the centre 
line being 4ft. 5m. above the rails. Several of these 
little engines were constructed, and one of them, 
which was purchased by the Edinburgh and Glasgow 
Railway, underwent trials on express trains, which 
are, mentioned in D. K. Clarke’s book on ‘‘ Railway 
Machinery,’’ 1855. 

The typé was slightly modified at a later date. 
The wheel base was reduced and a boiler with ordinary 
raised fire-box and ornamental dome on the centre of 
the barrel was substituted for the old-fashioned 
| boiler with haystack fire-box. Of the latter type, one 
ran for many years on the London and North-Western 
Railway. It was named Carlisle, and was used with 
Mr. 8. B. Worthington’s engineering inspection coach 
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appeared, 


In 1852,two passenger tank engines, with outside | 
cylinders, 15in. by 18in,, and 5ft. 6in, single driving | engines were built at Hateham, for. in 1871-3, when 
wheels were built. for the London and Blackwall | considerable numbers of these engines were made for 


Railway. They were similar to those which had’ been 


previously constructed by Jones and Potts after Mr. | 


\lexander Allan's designs. They were followed by 
one or two four-wheeled outside eylinder tender 
engines for the Dundee and Perth Railway. 

The Sandy and Potton Railway, constructed by 
Captain Peel, and now forming a portion of the London 
and North-Western Company’s branch from Bletchley 
to Cambridge, was opened in 1857 by one of Méssrs. 
England’s engines. This was a four-whieeled coupled 
well tank engine, with 9in. by 12in. outside cylinders 
und 3ft. wheels. This engine, the Shannon, wae 
eventually sold, in 1878, to the Wantage tramway, 
ind .was at work until quite, recently. 
Shannon and the Carlisle are illustrated in ‘* Recent 
Practice in the Locomotive Engine,’’ by D. K. Clarke 
and Zerah Colburn, 1860. 

In 1858-61 a number of engines were exported to 
the Victorian Government Railways, and were the 
earliest to run in that colony. 
coupled tender goods engines, with 5ft. wheels and 
16in. by 22im. cylinders. One was an express passenger 
engine, with 6ft. 6in. single driving wheels, and there 
were also seven 2-4-0 passenger engines with 5ft. 
driving wheels and léin. by 22in. cylinders. In 
1860 two more tank engines were supplied to the 
London and Blackwall Railway, of the 2-4-0 type 
with outside cylinders, l5in. by 22in., for goods 
traffic. The coupled wheels of these engines had a 
diameter of 4ft. The Somerset and Dorset Railway, 
then consisting of two independent concerns, the 
Somerset Central and the Dorset Central railways, 
was supplied from its inception with engines from 
Messrs. England’s works. There were about fourteen 
passenger engines, similar to Fig. 2, built for these 
railways during the period 1861-1864, with ft. 
wheels and cylinders 15in. by 18in. and 16in. by 18in. 
Their chief feature of interest was the large modern 
roomy ¢ab. The boilers had no domes, but several 


of the engines were supplied with sand boxes on the | timbering for erection was relatively considerable 


boiler barrels, which presented the appearance of 
steam domes. A 2-4-0side tank engine, with outside 
cylinders, was built for the same railway. 


Amongst the most celebrated engines by the firm | bridge work was its want of adaptability to altera- 
were eight 2-4-0 express engines, built in 1862, for | tion or enlargement 
the standard gauge lines of the Great Western Rail- | 
These engines—Fig. 3—were of Sir Daniel | warehouses, general offices. engine sheds, coal stages, 
Gooch’s designs with double sandwich frames and | &c., had been built, and the consideration which 
domeless boilers. ‘They had 6ft. 6in. coupled wheels | would appear largely to determine the question in 


way. 


and I6in. by 24in. cylinders, and for many years 
worked the express trains between Wolverhampton 
and Birkenhead. 


: a, 
in the Manchester area until about 1890 when it dis- | with 2ft. 4in. wheels and the four. cylinders were 


Both the | 


Five of them were six: | 


The London and South-Western Railway also had | 


a number of 2-4-0 passenger engines from the firm, 
both with outside and inside cylinders. The outside 
cylinder engines, two in number, had domeless boilers 
and all the wheels in front of the fire-box. These 
appear to have been the only “ long-boiler * engines 
built by the firm. 

All the early engines for the narrow-gauge Festiniog 
Railway, North Wales, were built at Hatcham Iron- 
works. The first two, built in 1863, were curious four- 
wheeled engines, with large side tanks and four- 
wheeled tenders. The cylinders were 8in. by 12in., 
and the coupled wheels had a diameter of 2ft. Follow- 
ing them in the same year came two similar, but 
slightly larger, engines for the same railway, the 
Mountaineer and the Palmerston, and two other 
engines, the Welsh Pony and Little Giant, were 
built in 1867. The latter had saddle tanks and 
weighed 10 tons, the cylinders being 8}in. by 12in., 
and the wheels 2ft. 3in. diameter. One of these 
engines is shown in Fig. 4. 

In 1865 Messrs. G. England and Co. contracted 
for the delivery of a number of Mr. Cudworth’s 
standard 2-4—0 passenger engines to the South- 
Eastern Railway. This was an unfortunate order 
for the firm, for a strike at the works delayed the work, 
and when finally four of the engines had been de- 
livered, the trouble with the men had resulted in 
defective workmanship, of which the railway com- 
pany complained, with the final result that it refused 
to accept more of the engines, and the remainder 
were thrown on the hands of the firm. Of them; two 
were sent to the Somerset and Dorset Railway, and, | 
finally, some years later the others were disposed of | 
to the Belgian State Railways, on which lines ‘they | 
were known as Type 10 (England), and ran for many | 
years. This unfortunate contract proved the un- | 
doing of the firm, for the engines had been sold at a | 
loss, and in 1869 Hatcham Ironworks was Tecon- | 
stituted under a new company “ The Fairlie Engine | 
Company,” in which Mr. Robert Fairlie was the chief | 
partner, assisted by Mr. George England, jun. The 
main object of the new firm was to construct engines | 
on Mr. Fairlie’s double bogie system, and’ also light 
steam carriages. A paragraph noting the change | 
in the constitution of the firm appeared in THE 
ENGINEER of September 17th, 1869. 

Tn 1869 the first double bogie Fairlie engine for the 
Festiniog Railway, the Little Wonder, was constructed 
at Hatcham. <A description of this engine is 


given in Colburn’s “ Locomotive Engineering,” page 
285. The engine was mourited on two steam bogies, 


| work was done and discredit brought on the system. 





| see how it stood heat. 


| failures. on 
States, where concrete was used for buildings, bridges, 


|such structures were used more than in England, 
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| 8*/, gin. diameter by 13in. stroke. 
It does not appear, however, that ‘many Fairlie 


| colonial and foreign railways, the great majority. of 
them came from the works of the Vulcan Foundry, 
Limited, Newton-le-Willows, and the Avonside Engine 
| Company, of Bristol. The works in Pomeroy-street 
are still in existence, but have long since passed into 
| other hands. The site suffered from the fatal defect, 
in so far as locomotive building was concerned, that 
| the engines had to be carted by road to New Cross, 
| or Brieklayers’ Arms before they could be put on 
to rails. 


The Engineering Conferences, 


No, IIL* 


| Wer continue below our account of the proceedings 
| at the Conferences recently convened by the Institu- 
| tions of Civil and Mechanical Engineers. 


THE INSTITUTION OF CIVIL ENGINEERS. 


SECTION L—RAILWAYS, ROADS, BRIDGES AND 
TUNNELS. 

At the meeting of this section on the morning of 

June 30th, a paper on *‘ The Use of Reinforced Con- 
crete on Railways,’ was read by Mr. W. W. Grier- 
son. The author, after observing that it was 
a significant fact that the use of reinforced eon- 
|erete on British railways was undoubtedly less 
| than on the railway systems of America and the 
Continent, said that perhaps of chief interest was its 
| use for bridges—underbridges, overbridges and foot - 
bridges. Comparatively few concrete railway under- 
| bridges had been built in any country. The examples 
| of overbridges carrying vehicular traffic at moderate 
speeds were very much more numerous. 

For footbridges, or other light structures, it hardly 

| seemed likely that reinforced concrete would be used 
|to any great, extent, as the cost of the requisite 


| when light structures had to be dealt with. One 
| important consideration which would no doubt always 
teil against the use of reinforced concrete for railway 


Quite a number of railway buildings, such as goods 


favour of or against the use of the material was that 
of ultimate cost, The use of reinforced concrete fence 
posts was largely on the increase. Many experiments 
had been made with various designs of reinforced 
concrete sleepers, but none had hitherto been found 
to last for any length of time under heavy and frequent 
traffic conducted at high speeds. They were neces- 
sarily heavy, somewhat expensive, and the probability 
of their supplanting timber seemed remote. The 
difficulty in the transport of telegraph poles was 
against their adoption, but reinforced concrete signal 
posts appear to have a future before them. There 
were only four railway bridges of ferro-concrete in 
this country and all were on secondary lines. There 
were thirty road bridges. The Great Western had 
spent over a quarter of a million on concrete. 

In the discussion Mr. W. Marriott said he had been 
building concrete bridges for forty years. He was 
interested in what had been done on the Great 
Western, Telegraph poles were now built in sections. 
More attention should be paid to design. Everyone 
fancied he knew all about ferro-concrete, and so bad 


Mr, H. N. Allott said that Mr. Reed, the engineer of 
the Manchester Ship Canal, wished it to be known 
that he had had a bridge with a 30ft. span built by 
the side of the line, then lifted into position and com- 
pleted within, twenty-four hours, Mr. W. Willox 
said that he put up a bridge at King’s Cross in 1910. 
It had two spans, one of 50ft. and one of 27ft., with 
a width of 60ft, There was no sign of deterioration 
in the work. At Harrow a shunting viaduct with a 
40ft. span had-been up fifteen years. Mr, R. Pawley 
referred to reinforced concrete piles for the foundations 
of a dock warehouse where they would not go suffi- 
ciently far down by 1LOft. or 12ft. “The waste cutting 
of the tops led to the concrete costing more than 
timber. Mr. Money had to consider the use of rein- 
forced concrete in Mesopotamia, so went to Egypt to 
He found that,six recent large 
constructions in Cairo had failed without any apparent 
reason.,, His assumption was that the steel work had 
been, left, out. in the open and was hot when the con- 
crete was applied. Mr, R. W. Hiam had had no 
1 the railways of the Federated , Malay 


retaining walls, &c, Mr. R. P. Mears observed that in 
Bombay and, other parts of India water towers and 


and any failures were due to want of precautions. 
Small water tanks were a great success. In replying 
to the discussion, Mr. Grierson said that there was 
one case on the Great Western where reinforced con- 
crete was used to advantage in a retaining wall. The 
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less thickness required gaye @ greater space for the 
lines. .He was. inclined jto agree with Mr. Willox as 
to,.the maintenance, always. provided that the work 
was well done, 

In the course of a paper on,“ Impact Tests, and 
Allowances,”’ by Mr. H, J, Fereday, which was the next 
to be taken, the author said that when taking stress 
records for the determination of impact effect. for 
use in rules applicable to the design of new work 
one of two. courses could usyally be followed. The 
more. scientifie course eonsisted of a much fuller 
analysis of records in order to trace to their origin 
the many minor curves which, whem added together 
algebraically by the stress recorders, form the curve 
given on an ordinary stress record, and from. an 
analysis of these minor curves. to obtain the. laws 
governing. their, production. Many records. were 
yery eoroplicated, and it was almost impossible to 
analyse them. It therefore hecame necessary to 
obtain records in whieh, some of the minor curves 
were eliminated and to, obtain other reeords in which 
vibration curves only without stresses were. recorded, 
s0 that the shape and frequency of the curves could 
be more accurately determined. 

After reciting what tests were necessary for impact, 
the author said that for carrying out.such tests on 
bridges as he proposed a recording instrument was 
essential; and the records of the stresses obtained 
should be of a permanent character. 

The records should show a base line, the length 
and division of which should be a measure of time 
and consequently also a measure of train speed ; and 
the recording line should show every vibration: of 
stress, however caused, including the more rapid 
vibrations of minor parts of a bridge.. The sets of 
instruments, including the deflectometer, should all 
be capable of being synchronised, so that the records 
could all, be automatically and_ instantaneously 
marked, at least with the exact time when the leading 
axle began to affect the stresses in a bridge, and also 
when the last one ceased to do so, . The lowest position 
of the driving wheel cranks should also be permanently 
and automatically recorded on the a 

The instruments should be such that, they would 
record every vibration of stress while a locomotive 
was travelling over, say, a 5ft,.span ora rail-bearer, 
at_80 miles per hour, 

The selection of the positions for the instruments 
was important, because, whatever .movement under 
a train load oceurred in a member of a bridge, to 
which an instrument was attached, that movement 
had to be conveyed to the instrument through the 
points of attachment, and its amount varied very 
greatly in different, parts of the same span. 

Opening the discussion, Mr. C. J. Brown referred 
to the chart, exhibited on the wall, which showed the 
recommendations of the American Railway Engineer - 
ing Association, the Canadian Engineering Standards 
Association, the Pencoya formula and the suggestions 
of, the Ministry of Transport for single lines, and for 
double lines. These latter suggestions were only 
tentative, as enough tests had not been .made, and 
the recommendations might have tobe altered, ._ Mr. 
Conrad, Gribble said that much material in girders 
might. be saved if all the stresses were known. The 
matter was of great importance to the maintenance 
engineer, as he had to decide when the girders should 
come out, It was of equal importance to the loco- 
motive engineer, as an engine severe on the track was 
severe on itself. It would also help the mechanical 
engineer in the design of the high-capacity wagon. 
Major G. L. Hall explained that the tests made by 
the, Ministry .of Transport arose out of the revision 
af the Requirements as to New Railways. Twenty- 
five typical. bridges had been tested, part ballasted 
and part unballasted, of spans varying from L5ft, to 
146ft... The whole of the tests were made with 
two-cylinder engines, The results were only tenta- 
tive, and were subject to revision. Professor Inglis 
was delighted to hear that the question was being 
tackled in a scientific manner. The formula hitherto 
published rather advertised our ignorance ,of the 
subject. Sir Seymour Tritton was interested in the 
subject from the locomotive point of view, as the 
Standardisation Committee was considering the 
question of the balancing of locomotives. Much 
might be done with the design of the locomotive, and 
this. was an aspect which should go along with the 
tests of impact. Mr. John Wilson ppinted out how 
such a chart as that shown on the wall would help 
in securing competitive orders from countries abroad. 
He pleaded for simplicity. 


SECTION IV,—MINING AND METALLURGICAL 
PROCESSES. 


Sir Robert Hadfield, F.R.8., again presided at the 
meeting of this Section on Thursday, June 30th, when 
the first paper read was entitled ** Damage to Tires 
and Rails Caused by Brakes or Slipping Wheels,’’ 
and was by Mr. ©. P. Sandberg. 

Investigation into the mutual action between steel 
or jron brake shoes and the wheels or rails to which 
they are applied, indicated, said the author, that 
under the intense pressures which are now frequently 
employed for the rapid deceleration of vehicles, the 
rubbing surfaces are subjected to actions of a com- 
plicated and peculiar nature. If the surface tempera- 
ture attained does not exceed the lower limit of the 
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critical range of the material, then no marked changes 
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beyond those due to mechanical deformation and 

abrasion will be produced. Tf, however, the tempera- 

ture of this range is exceeded, then in any ferrous 

material containing over 0.3 per cent. carbon, very 

definite structural changes will occur. Experience 

has shown that the formation of a hardened skin, 

due to this heating effect, is accompaniéd by other 

phenomena of a much more serious nature. The 

sliding of one surface over the other proceeds to a 

point at which both surfaces have become so heated | 
that they are soft and ‘plastic, and tend to seize 
together at numerous points of contact. Whilst so 
united, the surface layers are dragged bodilv forward 
forming an overlap in'advance of each area of adhesion 
and a tear béhind it. This process is continually 
repeated, and occurs many times per second during 
the application of the brakes. The result'is to produce | 
a series of surface tears or cracks upon both brake | 
block and the wheel or rail, the cracks running in e | 
direction at right angles to that of the motion and 

being formed at regular intervals, which evidently | 
bear a relation to the periods of seize and slip. 

On tires and tramway rails, the cracks are usually 

from */s9in. to 1/;9in. apart’; upon the chilled cast iron | 
brake block used on wheels, about 1/,,in. apart ; and 

on soft mild steel brake shoes used on tramway rails, 

from fin. to 1}in. apart. These cracks have a tendency 

to spread downwards, especially in railway rails, and | 
cases were mentioned by Mr. Sandberg of failure due 

to this cause. 

In the diseussion which followed some doubts were 
expressed as to the prevalence of the phenomena | 
which the author had described, and the pertinent 
query was raised whether in the circumstances it 
was worth while bothering about high tensile steel. | 
Dr. W. H. Hatfield pointed out that hard steels and | 
rails must be employed with a view to decreasing | 
wear. Dr. Rosenhain took a prophetic glimpse at the 
future of railways in a suggestion that rolling stock 
might be lightened, and, thereby, the trouble be | 
reduced by the employment of aluminium alloys. 
The author, in his reply, stuck to his thesis, but when | 
he suggested that the frequency of rail failures in | 
America was due to this action, the chairman re- | 
marked that the use of unsound steel might be the | 
true cause of such breakages. 

Professor W. E. Dalby, F.R.S., then read a paper 
on “ The Elastic Limit,”’ in which he pointed out that | 
the difficulty of defining the elastic limit is due to the 
fact that the term is used in more than one sense by 
engineers. It would generally be agreed, however, 
that the term “‘ elasticity,” in its broad sense, means 
the power of a material to recover its primitive form | 
after loading has been applied and removed. Reeovery | 
may be partial or complete. The power of complete 
recovery is lost when the stress produced by loading | 
has onee passed beyond a certain limiting value | 
peculiar fo the material. Below this limiting stress | 
the extension of a steel test piece is proportional to | 
the load producing the extension, whilst above this 
limiting stress the extension increases at a greater | 
rate than the load. The term “ elastic limit ” is often | 
used to define this point, which is the limit of pro- | 
portionality, and would seem to imply that the 
elastic power of the material is exhausted when once 
the stress has passed beyond the elastic limit and the | 
material has passed into a plastic state. That, how- 
ever, is by no means the case. The material possesses | 
elastic properties right up to the instant of fracture. 
Tf a test piece loaded nearly to the point of fracture 
is watched in the testing machine and the load is 
quickly removed, the test piece will spring back and 
toall appearances behaves as a perfect spring. Definite 
measurement shows, however, that the relation | 
between stress and strain is unproportional, and the | 
term “‘ unproportional elasticity ” is used to describe | 
the state of the material in these circumstances. It 
is contended that the term “ elastic limit ” should 
mean the limit where proportional elasticity ends 
and unproportional elasticity begins. Thus the term | 
“limit of proportionality ** may be used for the 
exact definition of one point in the load extension 
diagram without interfering with the present uses of | 
the term “elastic limit.’’ The limit of proportionality 
of a material is not a fixed point, but varies with heat 
treatment and vanishes with overstrain. 

Replying to a short discussion,* Professor Dalby 
said that he had madesomething like 1000 tests withhis 
instrument, and that the great point was to correlate 
them. He would like to see a series of experiments | 
made with various tests on standard steels, so that 
they could be correlated in order to find out how one 
property depended on another. 

A paper by Professor E. G. Coker on ‘“‘ The Effects | 
of Scratches in Materials ” was thenread. The author 
remarked that the elimination of seratches on the 
surface of metals exposed to a high stress had been 
found to be of importance in many cases and had 
received the attention of several investigators. For 
ease of experimental investigation the effect of a 
seratch er group of scratches might be studied with | 
advantage in a transparent body. If, for example, 
a scratch is made in the edge of such a plate under | 
tensional or bending stress, the stress concentration 
produced can be observed, and if the mean tension is, 
say, one-third or even less than that of the yield point 
of the material, it is usual to observe*signs of over- 
stress at the scrateh; while, if the”load is alter- 
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* See a leading article in our last issue.—Ep. Tar F. 


| times the mean stress. 


|inferior quality. 


nating, these indications gradually penetrate farther 
and farther into the material, apparently along planes 
inelined at 45 deg. to the line of pull in ductile bodies, 
t.e., along the planes of maximum shear stress. In a 
group of seratches sufficiently close to affect one 
another the combined result is, naturally, still more 
noticeable, and the failure of a material under a com. 
paratively moderate mean stress, due to surface 
scratches, is not difficult to understand, especially if 
the loading is of an alternating kind. It has been 
shown that a scratch producing a semi-circular groove 
in the material may raise the stress to about double 
the average stress, while a groove with straight sides 
at 45 deg. and a radius at the apex of one-eighth of 
the depth gives an increase of rather less than five 
Increased sharpness of curva- 
ture at the bottom of the notch produces still greater 
local stress, which may easily cause a fine crack to 
develop and produce failure owing to its rapid exten- 
sion into the material. 

In a very brief discussion Professor Dalby com- 


mented upon the extraordinary influence of the state | 


of the surface upon the strength of a piece of material. 


The polishing of a surface, it was generally agreed, | 


produced a film of amorphous material over the 
crystalline material beneath. The effect of scratching 


might be that there was a penetration through the | 


polished surface into the structure below. 

“The Existing Practice of Inspecting Work and 
Materials,’’ by Mr. George Hatton, was the title of 
another paper taken at this session. The author thinks 
the time has arrived when some systematisation of 
inspection should be devised by the establishment of 
@ capital central inspection bureau, and having 
possibly headquarters in London and branches or 
offices in the various manufacturing areas throughout 
the country, to which professional engineers could 
send their specifications and instructions, and from 


| which inspectors could be sent daily short distances 
| only to inspeet work and material, the bureau to 


report to its clients. The work of inspection would 
thus be carried out on more systematic and efficient 
lines and a great saving of time and expense would 
be effected. A uniform scale of charges could be 
instituted and the direction and control of the bureau 


could be placed in the hands of a small committee of | 


the Institution of Civil Engineers. 
the practicability of such a scheme, the Inspection 
Department of Lloyd’s Register of Shipping, which 


employed therein under one organisation, was cited, 


the work of inspection has been largely systematised 
under one general organisation. 


described in outline the Inspection Department of that 
body, and said that it was doing for the shipbuilding 
industry everything that the author suggested should 
be done in general engineering. Lloyd’s tested about 
90 per cent. of the steel used for shipbuilding purposes 
in the United Kingdom, but he was afraid it would 
not be possible for the Register to make use of any 
other organisation, such as that proposed, for any 


part of its work, inasmuch as it had to depend upon | 


the personal report of its own employees as to the | f 
|and what was perhaps of even greater importance 


character of the material used before granting a 
certificate that a vessel was of good character. 


As exemplifying | 


Mr. K. N. Mannaberg, as a steel maker, was grateful , 


to the author for bringing the subject forward. There 
was an enormous waste of time and overlapping at 
present, and the testing, for instance, at the steel 
maker’s works, where there were often eight or ten 
inspectors every day, was frequently done inefficiently, 
because the people who came to do it were of very 
The present methods were all 
against economy and the user had to pay. 

Professor Dalby referred to the possibility of avoid- 
ing multiplication of inspection by standardising 
design,and mentioned as an example the work of the 
boilef committee, which had agreed on common 


specifications for tubes and plates and on the general | 


dimensions of marine boilers. He believed it was going 
on to consider engines. He thought it would be diffi- 
cult to make one central authority which would be 
generally accepted by all England for definite pur- 
poses, but things were tending towards greater 
unification of tests and designs. 

Mr. W. H. Shortt felt that in many cases the 
drawers of specifications were the right people to 
inspect the material. Often there were specialities 
in connection with an order, and in such cases it was 
difficult to see how inspection could be efficiently 
carried out by anybody but the user. 

Mr. H. Bath Spencer said there was an overwhelm- 
ing opinion in fayour of reducing the inspection of 
materials, and steel particularly, as the existing prac- 
tice was wasteful as well as most inconvenient to 
steel makers. Whilst the variety of specifications 
was rapidly disappearing, because of the work of the 
B.E.S.A., economy of carrying out inspections’ still 
remained to be dealt with. Something was being done 
in this direction by the Technica] Inspection Associa- 
tion, which had already done most useful work. 


SECTION V.—SHIPBUILDING. 


Two papers dealing with fabricated ship construc- 
tion, which were the main items on the agenda for 
the session on June 30th, in this Section opened 
up a somewhat lively discussion. 

In the first of these contributions, Mr. Maurice 


| 


and it was also pointed out that in the United States | Would be required in the average British yard. 
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Denny dealt with the subject mainly from the point 
ot view of labour saving. For some years past, }. 
said, the tendeney of ship design had been in th 
direction of reducing the number of parts, and toward: 
duplication. It was recognised that by duplicatio:, 
much labour could be saved. ‘Template work wa 
thus rendered possible, facilitating setting off an: 
reducing the possibility of error. The multiple punc| 
was no longer a novelty for ship work, and fu! 
advantage should be taken of its power of rapid an! 
economical production. In the structural shop 
multiple drills could be used. Tn an indirect mann« 
some labour could be saved by reducing the numb. 
of different sections used in the hull construction 
It was possible to do all that was necessary by th. 
employment of eight or nine different sections. Thi 
restriction would probably mean an increase in hu! 
weight. 

A brief outline of the methods used by the bridg 
builders who were engaged on the production of th. 
fabricated parts for the ““N”’ and “N1” type o 
vessels was given by Mr. J’ C. Telford, who wa 
the author of the second paper and who had bee 
charged with the duty of co-ordinating the work o: 
the various firms and of securing interchangeabilit\ 
of parts. His main object was to show that whil: 
some of the methods employed by bridge builde: 
were different from shipyard practice, economy o 
manufacture would result if some of those method 
were adopted by the shipyards for work on mas 
production lines. 

The diseussion showed that at least the engineer 
of the classification societies are not averse to th: 
adoption of fabrication for ship work. Sir Westcott 
Abell thought it would be a pity if what had been don 
on these lines during the war period failed to bear 
fruit. Fabricated methods could, he thought, bi 
applied, not only to the ordinary midship section. 
but to the double bottom of a ship. He did not 
believe that the adoption of a fabricated system 
would increase the weight of the ship, as had been 
suggested. Multiple drilling was, he thought, to be 
preferred to multiple punching, and frames could be 
bevelled at the steel works. Mr. Foster King re 
proached the home shipbuilding industry for its con 
servatism. We were too prone to accept our own 
methods as being the bottom of all experience. By 
the adoption of fabricated methods, an 8000 tons 


deals with the building of ships and all the materials | deadweight steamer could be built in a Vancouve: 


yard he had visited in as many weeks as months 
li 


we elected to combine simplicity of design with mul 
tiple punching, the cost of building the ordinary 


Sir Westcott S. Abell (Lloyd’s Register of Shipping) | *YP® of cargo steamer could be reduced by 25 per 


cent. Another speaker—-Mr. Whiting—made an 
appeal for a clearer definition of what was meant by 
fabrication. Was the plant to be at the shipyard or 
the steel works or at an intermediate point ? On this 
head, the opinion of the Section was clearly in favour 
of the plant being adjacent to the shipyard. Mr. 
Reney Smith is one of those who have no liking for 
the fabricated ship. He looked rather, he intimated, 
for improvement in output and reduction in manu- 
facturing costs from better machinery equipment, 


getting the workmen back to the pre-war level of 
output. Mr. J. H. Narbeth said that the fabricated 
ship had never had a fair chance in this country, and 
Mr. Telford, in his reply to some of the points raised, 
said that if the bridge builders’ scheme of fabricated 
ship construction had continued it would have been 
possible within a short period to have produced such 
vessels at the rate of one and a-half per week. Mr. 
Denny, who was accused by one speaker of being 
opposed to the fabricated ship, was inclined to plead 
guilty to this charge. He intimated that he did not 
think the system evolved during the war period could 
persist in Great Britain, although it would be only 
ordinary wisdom to take whatever was good in the 
fabricated ship design and endeavour to fit it in with 
ordinary practice. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


On Thursday June 30th, a meeting was held in the 
Library of the Institution, under the chairmanship 
of Mr. Richard Allen, when a short paper on ** Internal 
Combustion Engine Theory, with relation to Higher 
Economy,’’ was presented by Mr. H. E. Wimperis. 
In this paper the author pointed out that whilst from 
athermo-dynamic point of view an enormous improve- 
ment in efficiency might be secured by a change of 
cycle—even without departing from the present 
temperature range—the mechanical complexity that 
ensued destroyed the hopes of advantage. Neither 
did he see that a change of the present working 
medium, held out much prospect of gain. Various 
methods of improving over-all efficiency were dis- 
eussed, and Mr. Wimperis appeared to look upon super- 
charging as the most promising. 

A good discussion, which was opened by Mr. James 
Richardson, ensued. An important point made by 
him and by several of the other speakers was that the 
further development of the internal combustion 
engine was largely a metallurgical problem. A metal 
that would stand high temperatures for prolonged 
periods was required. That was particularly the case 
in connection with’gas turbines. Another point made 
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was the failure of water injection to realise the high | avoid placing it anywhere else, even although the| was the high temperature of the flame, which 
hopes that it had raised. The work of the late Dr. | heat so placed, the waste heat, might be capable of | destroyed the fire-bricks, There was no difficulty 


Hopkinson was referred to, and in his reply Mr. | being recovered in large measure. about burning any of these fuels. The problem was, 
Wimperis said that had Dr. Hopkinson not been | and always had been, one of relative price. Mr. P. V. 
killed in the war, more would have been heard of it. SUPERHEATING. Vernon then briefly spoke about and described a 
Dr. Low raised the familiar problem of how to burn| | : new method of pulverising and drying coal, invented 

combustible mixture in a separate receiver and| |The second paper presented before the section of by Mr. Charles Blyth. We hope to deseribe the 


convey the products to an engine, and mentioned that | the Conference referred toi the preceding paragraphs | machine at an early date. Mr. Max Lawrence raised 
an inspection of the apparatus at the National | W@5 cont ributed by Sir Henry Fowler, and was a questior as to the emission of dust from the chimney 
Physical Laboratory for testing the detonation of | ©™titled “ Superheating. fhe author summarised when using powdered fuel. The Chairman gave some 
yaseous mixtures had revived his interest in a subject the advantages of superheating as (a) prevention of facts about the use of powdered fuel in America, and 
which he had worked twenty years ago. Mr. Acland | Condensation on the walls of the cylinders or turbine mentioned that anthracite dust was burned satis- 
alt briefly with the development of the Still engine, | blades 5: (6) an increase of 25 to 30 per cent, in volume factorily by mixing with it 40 per cent. of bituminous 
id Colonel Davidson, amongst other things, pro- | for a comparatively small expenditure of heat units ; eoal dust. Mr. Griffin referred to the production of 
tested against the gross over-use of lubricants in small | #d (c) increased fluidity of the steam. Dealing with slag, and said that if the furnace were properly de 
wines. |the question of lubrication, he remarked that the signed there should be none. The cost of powdering 
Mr. Halliwell then presented a short paper by Mr. | developments which had taken place in mineral oils | eog) worked out at 5s. to 5e. 6d, per ton, including 
i'rederick Samuelson on “ High Steam Pressure and | ad solved the problem so far as turbines were con-  :nterest, depreciation and repairs. He had got as 
her means of Increasing the Economy of Steam | cerned, in which no oil was allowed to come into! mich as 80 per cent. efficiency with powdered coal 

. | contact with the steam. In locomotives pure mineral in boilers. He d:d not recommend it for Lancashire 

oils had not been found satisfactory, the best results | },oj/ers unless a fore-furnace could be built on. This 
being obtained wit h small additions | of fatty oils. remark caused Mr, Robert Bruce to ask for particulars 
working temperatures, and described the advan- | [n such engines the oil was usually fed into the piston | ahout the size of the combustion chamber for pow- 
iges of employing a mercury boiler and turbine valves and cylinders as the problem of oil in the con- | gered fuel, and the Chairman asked if it was necessary 
ee Tue ENcINeer, November 19th, 1920. But the | ensation water did not arise. The degree to which | ;,, prevent the high temperature flame of oil or 
easiest method was to increase the temperature of superheating eould be carried had risen with the im powdered -fuel burners from impinging on water tubes. 
the steam or its pressure, or both. He touched also provements in lubrication. ‘Ten years ago a superheat Mr. F. T. Evans touched upon the high cost of 
ipon feed-water heating, the “ bleeding ” of turbines | Of 150 deg. Fah. was usual in steam turbines, while | ,owdered fuel plants—about four to five times that 
‘or industrial heating purposes, and upon evaporators |!" locomotives it frequently rose to over 300 deg. | Of stokers. He did not think powdered fuel would 
ind economisers. Re-heating between stages offered, Although the latter figure was rarely exceeded in loco- | realise sufficient increased economy to balance this 
ie thought, little ultimate gain The paper concluded | ™0tives to-day, it was approached in recent turbine | j,i gh eapital cost. Mr. A. Forster, of the White- 
with some notes on the practical results already | practice. Roughly speaking, the saving in the case of Forster boiler, said that there was no objection to the 
‘btained from turbine plants using high pressures | turbines amounted to a little above I per cent. for fame striking the water tubes. In his reply, Dr. 
und high superheat. The general feeling of the | Very 10 deg. Fah. of superheat adopted. In addition mandy remarked that the direct impact of the 
speakers in the discussion appeared to be that high to such saving of steam, the erosion of the low-pressure flame on the tubes would be injurious if the tubes 
team pressures, particularly if high temperatures, | blades was reduced. With locomotives the saving 
up to 700 deg. Fah., were to accompany them, | varied from 15 to 25 per cent. In the course of a few 


iingines.”’ He observed that improvement of the 
resent very low efficiencies of steam engines could 
ost readily be secured by an increase in the range 


were not absolutely clean. 


must be regarded with caution, but the Chair- | Concluding remarks upon the method of giving the LIQUID FUELS. 

man very properly pointed out that no progress | Steam the necessary superheat, the author stated that 3 

could be made without experiments. Mr. Jockel | the chief change in recent locomotive practice had The second paper, by Mr. Harold Moore, was 
thought the limits of pressures and temperatures been the abandonment of every type of damper entitled ‘‘ Liquid Fuel for Internal Combustion 


without detrimental effect. In 1914, he added, he Engines.’’ The author dealt only with the fuel for 
had been criticised for using cast iron for the headers. | heavy oil engines, of which the two most important 
That type of header had now been in use for about | are imported petroleum and home-produced raw 


condensers and the low-temperature turbine. Reply- ; . , 
ing for the author, Mr. Halliwell mentioned that mild | tem years, and had never been the cause of any tar. Mr. Moore believes in the 1apid development of 
| trouble. marine internal combustion engines, and in view of 


steel would stand quite well up to a temperature of | - ‘ . : : 
800 deg., and that in the B.T.H. high-pressure, high- | None of the speakers who discussed Sir Henry’s | the demand for fuels looks to the utilisation of the 


temperature turbine steel was used for everything | paper touched upon the marine side of the question. lighter varieties of raw tar and even of pitch. Research 
except the turbine blades, which were made of | They eit her dealt wit hthe general aspect or with super- | work on the improvement of spraying and pulverising 
phosphor bronze. heating on locomotives. It was generally agreed that | devices is necessary, and the effect of increasing the 
| superheating in an actual engine improved the effi-| compression and decreasing the speed must be 
THE UTILISATION OF WASTE HEAT. | ciency by a considerably greater percentage than the examined. 

‘ . : | improvement indicated by the Rankine cycle formula, Opening the discussion, Mr. E. W. Petter said he 

On the second « ay of the meeting, Friday, July Ist. but divergent views were expressed as to the reason would like to see the use of oil suitable for engines 
two papers were presented in the Library, under for this result. Some held that it was to be ascribed prohibited for any other purpose. He thought slower 
the chairmanship of Sir John Dew rance. — The first, to the fact that saturated steam leaking past the speeds could hardly be tolerated, especially for marine 
which was by Mr. R. Nelson, was entitled **W aste Heat piston carried away, by virtue of its water contents,a work, where lighter engines were needed. Dr. 
{ tilisation.” lhe author took the line that in every | greater amount of heat than an equal volume of | Ormandy protested against more legislation. As a 
m snufacturing process the works which were self- | superheated steam. Others objected that the advan- | fact, they could leave the control to the oil magnates, 
contained in the matter of heat production and heat | tage in this respect was largely nullified by the fact’) whose prices would settle the matter. He also could 
utilisation secured the minimum consumption of fuel. |that the increased fluidity of superheated steam | not agree about lower speeds. Mr. Carmichael, of 
He instanced the case of two coke oven plants owned | resulted in its leaking more readily than saturated. Allen and Co., Bedford, also laid stress upon the fact 
by a colliery company, the waste gases from which | The author himself favoured this view, and suggested | that the great question was relative price, and agreed 
were used to produce well over 50 million horse-power- that the result in question was to be ascribed, in| that speed should not come down. He made the 
hours per year. Of this output 25 per cent. was used part at least, to the fact that the increased fluidity good point that engineers must look more and more 
at the collieries and 75 ingl cent. delivered outside. of superheated steam reduced the losses caused by to chemists to help them. The Chairman alluded to 
Such a result, the author said, was a considerable | wire drawing at the valves. Attention was also the use of aleohol fuel, and referred to the proposal 
achievement, but he maintained that the value of the prominently directed to the question of lubricating | to distil alcohol from rice straw and make paper from 
undertaking would be increased 100 per cent. if the prime movers using superheated steam, it being the pulp. Dr. Ormandy also spoke strongly in favour 
surplus heat were completely used within the works generally admitted that the difficulty of obtaining a of alcohol. There was, he said, no doubt that alcohol 
producing it. He urged that it was more profitable satisfactory lubricant was chiefly responsible for | with a slight admixture of ether would meet the 
to aim at the elimination of surplus heat than at its placing a limit on the extent to which superheating | requirements of aeroplanes in tropical countries— 
efficient utilisation. The faithful carrying out of that could be carried. In this connection Sir Henry inti-| countries in which it could most economically be 
policy would, he was aware, involve the introduction | mated that he had recently been running a super- produced. In his reply, Mr. Moore gave the interesting 
of new and the scrapping of much old plant, and might heater engine with a total steam temperature of estimate that within the past three months 14,000 


had, for the time being, been reached, but he sug- | 
gested that something might still be done to improve 


pawn —_— But he argued that it was more | 779 deg. Fah., the highest steam temperature to be oj] burners had been put into use. Speaking of lower 
economical to undertake radical changes than to carry | ysed so far as he knew. speeds, he said they would not be necessary if the 
out limited and tentative reforms which tended merely atomisers could be ‘improved He looked hopefully 
to perpetuate the old order. Dealing with the question LIQUID, COLLOIDAL AND POWDERED FUELS to the type of cold-starting engine with 300 Ib. com- 
of co-operation between the owners of waste heat and preasion. 


electric power supply companies, he remarked that : Meetings were held in the Reading Room on The mecting being concluded, Mr. E. W. Petter 
the high efficiency of modern coal-fired generating | Friday, with Mr. Loughnan Pendred in the chair. |. ked permission to say a few words. He had attended 
— avert & strict limit om oe economical value of At the first, 4 rea ne py aga a Laan, most of the discussions on oil fuels, and he desired 
s "4 », or ener ,alactric , > "de ais ; re 5. ° . . 
“wr sna ue ot pasty sopteseity, The ‘margin sda red and Co rege _ te wan ap an a to say that he thought that meeting of the Institution 
‘ generated electricity and of cussed. Dealing with these three fuels in the order of Mechanical Engineers was epoch-making, because 
surplus-heat - generated electricity was so small that given, the author remarked that the value of oil as a it drew attention to the fact that we were using up 
pos ie. — could not expect to receive ~sa was not oun gay per re wee of wa nay nearly every familiar source of fuel, and we had got 
as much for it as he might expect. 2cat, as compared with coal, for it was cheaper to A : rm , at Tiles eal ’ 
Those who took nen in the discussion, with one | handle and pots be burnt more efficiently, But hed oe oe shout wiing’ what’ other sources might be 
exception, all dealt with the utilisation of the sensible | speak of replacing coal by oil generally in the indus- 
heat in waste gases rather than with the heat recover- | trial world was absurd. He advocated the use as 7 AUTOMATIC STOKERS 
able from them by combustion. Stress was laid upon | industrial fuels of only such oils as were too heavy or 
the extent to which waste heat was used abroad by | too impure for consumption in oil engines. With 
grouping blast-furnaces, coke ovens and steel works | regard to powdered fuel, the author expressed some 
on one site, and the virtual absence of such schemes | doubt if, in view of the high cost of the plant, the 
in this country. The utilisation of waste heat con-| process offered great savings. He alluded to the 
tained in boiler gases was also touched upon, and one | interesting use of powdered peat in Sweden. In his 
speaker gave some interesting details of the manner | remarks about colloidal fuel, Dr. Ormandy questioned anical stokers and deliberately neglected other aspects 
in which all sources of waste heat in a power station | if it was worth while troubling about a stabilised coal- of the subject, such as labour costs, &c. One of the 
had been tapped to a useful extent. Another speaker | oil. Even relatively coarse dust would keep in sus- most important principles of automatic stoking as 
in this connection reported the results of tests carried | pension for some days and it was an easy matter to affecting thermal efficiency was, according to the 
out on a small Belleville boiler by the Paris Steam | keep the colloidal mixture agitated by air injectors. author, the continuity of operation, which enabled the 
Users’ Association. As ordinarily run, it had an | He did not look hopefully on the use of colloidal fuels | fire to be maintained in a uniform condition as regards 
efficiency of 60.2 per cent., but when the cold air | ia internal combustion engines. rate of combustion and air supply, while it was not 
entering the furnace was pre-heated by means of the The discussion was opened by Sir Henry Fowler, necessary to disturb the fire or open the fire-doors for 
flue gases the efficiency rose to 69.2 per cent., accom- | who exhibited one of his simple oil-fuel burners. He | the purpose of removing clinker. The second advan- 
panied by an increased evaporation of 16 per cent. | was, he said, no optimist about the burning of oil tage of the mechanical stoker was its flexibility ; that 
and a decreased fuel consumption of 13 per cent. | on locomotives when coal went down to a reasonable is to say, its ability to respond quickly to violent 
The general note of the discussion was that the prime | price. In any case, two men had to be carried on the | fluctuations in the demand for steam. In this respect 
object to aim at in the combustion of fuel was to | footplate, and the labour cost could not be reduced | it was advantageous also to have forced draught and 
apply the heat where it was wanted and to try to! as it could at sea. The difficulty with powdered fuel | possibly hot air supply. Another form of flexibility, 


available. 


A paper on ‘‘ Automatic Stokers ’’ was given in 
the Council Room, on Friday morning, by Mr. A. W. 
Bennis, Mr. Daniel Adamson taking the chair. The 
paper was devoted entirely to the consideration of the 
effects on boiler efficiency of the installation of mech- 
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said Mr. Bennis, was the adaptability of the stoker 
for burning different classes of fuel. It was also capable 
of using efficiently very poor types of coal containing 
large proportions of ash. By employing mechanical 
stokers it was possible to increase the rate of com- 
bustion very considerably, with the result that a 
zreater output could be secured from each boiler and the 
stand-by losses be thus reduced. The last advantages 
of the mechanical stoker were, he said, the possibility 
of centralising the control in the boiler-house and the 
facility with which the furnaces could be maintained 
in any definite conditions which had been determined 


———=——_——_==_===__—— ——_— 


extract from the flue gases was insignificant. 
effect on the efficiency of the actual process of com- 
bustion produced by pre-heating the air supply was 
not mentioned by any of the speakers; but we 
believe that the contribution of Mr. Owen, of the 
Howden Company, which was handed in in type on 
account of the pressure on the time of the meeting, 
points out the gain which may be effected in that way. 








as being the best in the circumstances. The latter 
part of the paper was devoted to a comparison of the 
relative merits of various types of stoker. The | 
throwing type was the best, for internally fired boilers, | 
where output was the first consideration, while the | 
coking stoker was best where highly bituminous coal | 
had to be burned. The chain grate had the advan- | 
tage, under water-tube boilers, that it would work | 
with either natural or forced draught, while the under- | 
teed stoker required forced draught. 

The diseussion which followed revolved, to a great | 
extent, round the subject of flexibility, some of the | 
speakers agreeing with Mr. Bennis, while others said 
that the mechanical stoker could not compare with | 
hand firing in meeting sudden demands for steam or | 
in burning different varieties of coal. The advisability | 
of raising the rate of combustion was also mentioned, | 
as there appears to be a tendency in planning modern | 
power-houses to increase grate areas with the object 
of reducing the amount of coal burnt per square foot 
of grate per hour. The amount of steam used by the | 
jets of automatic stokers was, as might be expected, 
brought forward, and various estimations, ranging 
from. 3 up to 8 per cent. of the boiler output, were | 
given. In this connection it was shown that it is | 
quite worth while to change the jets occasionally, as | 
the orifices wear. | 

AIR HEATERS. 
' 

The next paper on the list to be takenin the Council 
Room was “ Air Heaters,” by Mr. W. H. Patchell. | 
The supply of pre-heated air to the furnace was not, | 
he said, a novel idea, and had been tried in Leeds as | 
long ago as 1842. Since then progress had taken place | 
in detail rather than in principle. Air heaters had | 
been used very largely in the mercantile marine, | 
but no very exact records of the economies thus 
obtained were available. Mr. Patchell had, however, 
collected such information as there was and had built 
it up into a table, which we give below. 


' 

Heat- 
ies 
sur- 
faco 


- 


8 


Place. Type of | Grate 


boiler. 


The London Electricity Supply 
Problem, 
No. V.* 


On Thursday last week there was something of a | 


deadlock, because, in consequence of the earlier 
intimation of the chairman, a witness for the East 


London scheme who was to have been called to speak | 


tothe administrative part was not present, and nobody 


else was ready to goon. Hence there was an adjourn. | 


ment until Tuesday this week. Meantime, the engi- 
neering proposals of the East London scheme has 
been placed before the Commissioners. They include 


making a start on a capital station at Dagenham as | 


early as possible, and not adding any more plant in 
the existing stations. Not much fault was found with 
these proposals, except that Sir John Snell suggested 
that. certain of the tables of costs were not quite 
correct, and it was agreed to hand in fuller details. 
As the tables stood, they sought to show that at 
varying load factors supply could be given more 
cheaply under this smaller scheme than was esti- 
mated to be possible under the London County Council 
scheme. The engineering witnesses were Mr. J. H. 


| Bowden, chief electrical engineer to the Poplar 
Borough Council, and Mr. E. M. Lacey, consulting | 
| engineer, who has been working on the whole problem 

| during recent years. 


Greatest interest, however, was .taken in the 
administrative working of the district committee. 


The underlying idea is that there should be a com. | 


mittee of engineers, comprising the chief engineers 
of all the undertakings concerned, which would pre- 
pare schemes for interlinking, extensions of plant, 
shutting down stations, &c., and submit them to the 
district committee. This latter, in turn, would sub- 


mit them to the Joint Electricity Authority, and if | 


they are turned down, then there would be an appeal 


|to the Commissioners. The whole essence of the 
| East London scheme, which so far has only the support 


Air Heaters. 


Ratio of 

air H.S. 
to coal 
burnt 


Lb. coal 

Heating per sq. ft. 

Type of surface of grate 

air ofair area per 
heater. | heater.| hour. 


Coal 
burnt 
per 
hour. 


ype of 
toker. 
hour. 





Ha: 
ind 


Brown's | 
marine 
Ditto 
Stirling 


Lambeth 


975 | 34 
3660 | 65. 


Ditto 
Portsmouth 
Doekyard 
Ditto 
Hammersmith 
Devonport Dock- 
yard 
Ditto 
Ditto 
Ditto 
s.s. Saxonia, aver- 
age of nine boilers | 
Michel and Chappat 
Clichy 


Ditto 
Ditto 
Woode- 
son 
Ditto 
Ditto 
Ditto 
Marine | 


Belle- 


ville 


3660 | 65. 
6203 | 99 
4100 | 77 
4100 
4100 | 
4100 
2867 | 


77 
77 
77 


63.3 Ha 


825 | 38.5 


Underfeed 
travelling 


Class E 
underfeed 


Lb "? Fah. 


nd fired,' Ellis end 1405 .64 
uced dt 


Ditto 


Eaves 
Ditto 
Usco 


1702 
2000 


.53 


564 
588 
525 


2150 
3528 


Ditto 
Ditto 
Ditto 


Ditto 
Ditto 


591 
584 
648 
491 


Ditto 
Ditto Ditto 
Ditto Ditto 
nd fired, Howden 


Ditto 


forced d’t 
Ditto 


Thermix 1.29 





NOTE.— 


The effect of hot air on the life of the grate was 
not so serious, according to the author, in the case of 
stokers which carried a thick bed of fuel as with chain 
grates having thin fires. By raising the temperature 
of the furnace, however, it introduced complications 
in the direction of the maintenance of fire-brick linings. 
So long as the air heater did not take so much heat out 
of the flue gases that there was liability for water 
vapour to condense in the chimney, there need be no 
trouble with corrosion ; but if condensation took place 
the sulphur from the coal would soon attack steel 
smoke stacks. 

There was a gor «1 discussion after the reading of the 
paper as to the relative merits of economisers and air 
heaters. The general idea seemed to be that it was a 
question of using either one or the other for the pur- 
pose of conserving the heat in the flue gases. Econo- 
misers seemed to be in favour, on account, no doubt, 
of the fact that they are well known and their per- 
formance established. On the other hand, it was 
pointed out that with a tendency towards increased 
steam pressures, the advisability of using cast iron 
economisers became doubtful and an air heater was 
better, from the commercial point of view, than a 
steel tube economiser. Mr. Erith touched on the 
problem of using both air heaters and economisers 
in tandem and on the relative positions which the 
two should take. If the heater was put before the 
economiser there was a liability that the furnace bars 
would get burnt, while if it was arranged behind a 
normal economiser the amount of heat which it could 


* These ‘extra efficiencies " only take into account the thermal units returned to the furnace with the air. 


of Poplar and Bermondsey——which latter came along 
on Tuesday—is that nothing shall be done by associa- 
tion with contiguous areas which might have the effect 
of bringing up the price of current in the industrial 
area of London and Greater London. At the same 


Temperature 
of gases. 


Leaving | Leaving/Enter- 
boiler. | heater. ing air 
* Fah. 
| 460 

442 


396 


The | that they want a supply. They still claim that the, 


ean generate current more cheaply in independent 

| power stations, but in due time they will have to 
make an application to the Commissioners to permit 
the erection of such stations, when the whole position 
would be inquired into, although the Commissioners 
were hopeful of dealing with everything now ani! 
avoiding another inquiry later on. 

Thus the position is that there are now before the 
Commissioners t woschemes, t.e., by the London County 
Council and by the Conference of Local Authorities, 
dealing with the area provisionally delimited by the 
Commissioners, a third by the nine London companies 

| dealing with an area represented by a circle having a 
| radius of 10 miles, with St. Paul’s Cathedral as the 
centre; and a fourth scheme, known as the East 
| London scheme, covering what may be regarded as 
the industrial portion of Lendon. To that extent 
| the position has been somewhat simplified, although 
not very much. 

There were hopes that the promoters of the first 
three schemes could have come to an agreement as 
to the terms upon which the electric supply com 
panies’ undertakings should be purchased. The 
companies in their scheme offer to sell their generating 
stations and transmission lines to an Electricity 
Authority at once, instead of waiting till 1931, on 
the terms of payment of cost less depreciation, These 
terms in themselves are more favourable to th« 
purchasing authority than if purchase took place in 
1931 of the whole undertaking, e.g., including distri 
bution, under the Electric Lighting Act of 1888, and 
as a quid pro quo the companies ask for a prolonga- 
tion of their distribution powers for fifty years after 
1931. In this the London County Council concurs, 
but the Conference of Local Authorities—or rather 
the Executive Committee—does not, and thinks that 
purchase of the generating stations and transmission 
mains should take place on the terms stated, irrespec- 
tive of any extension of life to the companies as 
distributors. 

It is in all these circumstances that what may be 
| called the second stage of the inquiry has been entered 
upon, viz., the hearing of the opposition by various 
companies and authorities to inclusion in any scheme. 
A good deal of time will be saved by some of the 
smaller authorities agreeing to hand in written 
statements of their cases, the chairman assuring them 
that they shall in no way be prejudiced by so doing. 
The first oppositions heard were those of the Metro- 
politan Electric Supply Company, which asks to be 
left alone in the bulk supply area which it has in 
Middlesex, and the North Metropolitan Electric Power 


Effy. of 
boiler 
and 
air 
heater. 


Excess| Extra 
Rise in jair over) effy. of 
——_——_———_| temp.| that boiler 
|Enter-| of | neces- | directly 
ingfur-| air. | sary. duetoan 
nace. heater.* 


Temperature 
of air. Effy. 


of air 


| 


| heater. | 


P.c. 
74.0 


Pa 


P.c. 
110 


60. 
85. 


0 
374 3t 
83. 
83. 
82. 


61 
3t 
1+ 


385 
383 


80.54 
80.4t 
79.57 
82.3 


402 


572/608) 428/471 


+ Efficiencies marked f{ include superheaters. 


| Company, which similarly seeks to be relieved from 
any such control as is contemplated in all the schemes. 
| Their case is that they are actually supplying or are 


| able to supply at lower rates than those contemplated 
under the London County Council scheme, whilst the 


obvious points of criticism, but it did not meet with 


time, the proposal is made that the capital required | retort is that the Electricity Authority could not 
shall be raised by the Joint Authority, and handed | compel any authorised distributor to take a supply 
over to the district committees, the former being re- | if they can generate as cheaply as che supply offered. 
garded as able to raise capital more cheaply than the | The answer to that, in turn, is that the companies 
smaller district councils. The scheme has several | do not want to be always having to prove that they 
ean supply more cheaply. 
the criticism from the Commissioners which it might | 
otherwise have done after the promoters had expressed | 
a willingness to leave much to them in the way of | 
election and degree of representation. 

Having disposed of the East London scheme, the | Tue Southern California Edison Company is proposing 
two schemes by the London, Brighton and South | to impound the waters of the Colorado River and to develop 





Coast and the Great Eastern railway companies were 
next on the list, and a surprise was awaiting the 
Commissioners here. In short, the railway com- 
panies withdrew their schemes after having very 
frankly stated their position to the Commissioners. 
It is none other than that in the present position of 
affairs the railway companies are not prepared with 
any real scheme for the reorganisation of supply in 
the area, nor, indeed, with any detailed proposals 
for dealing with the railway load. All they ask at the 
' moment is to be left alone to take what seems to them 
the most businesslike course when the time comes 


* No. IV. appeared July 8th. 


| hydro-electric power on a large scale for distribution over 
| a wide area of the south-west of the United States. It is 
| stated that the project will ultimately involve an outlay 
| of possibly as much as 800,000,000 dols., or twice as much 
| as was spent on the Panama Canal. It is contended that 
among the results of the project, when completed, would 
be :—Absolute flood control ; provision for the irrigation 
of 2,500,000 acres, of which 1,000,000 acres would be above 
the canyons ; 300 miles of the river would be made navi- 
gable ; the area which could be served with power includes 
the entire States of Arizona, Nevada and Utah, more than 
one-half of Colorado and New Mexico, one-fifth of Idaho 
and Wyoming, and three-quarters of California, with 
ible large areas in Northern Mexico; power would be 
used for the electrification of steam railways as well as for 
commercial, agricultural, mining and municipal uses. 
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A Seven-Day Journal. 


Old London Bridge. 


Tue discovery of one of the arches of Old London 
Bridge, to which reference was made in a previous 
ssue, has now come under the official notice of the 
London County Couneil. There is a natural desire 
o preserve this specimen of early engineering work, 
und a report has been presented to the Council on 
the subject. It came up for consideration at this 
week’s meeting. The portion of the bridge, which 
was discovered during rebuilding operations on the 
north side of the bridge, is believed to belong to the 
structure built by Peter of Colechurch in the year 
1209. The arch had, however, been strengthened 
at a much later date by the addition of three moulded 
ribs of Portland stone. The middle one of the three 
ribs has the date 1703, and the letter “‘ W ’’ marked 
on the face of the keystones. It is known that the 
old bridge was again strengthened and added to in 
the year 1759, and further exploratory work has 
exposed a portion of the cutwaters. In the report 
of the Committee the hope is expressed that it may 
be possible to preserve this portion of the old bridge, 
and that facilities for inspection will be arranged. 
With these ends in view, negotiations have been 
opened with the owners of the site, the Society of 
Antiquaries, and other bodies likely to be interested. 


Brighton Railway Electrification. 


THE position of the London, Brighton and South 
Coast Railway in the general scheme of electrifica 
tion is somewhat anomalous. Whereas all the other 
electrical railways in Great Britain, with the excep- 
tion of the Heysham-Morecambe section of the 
Midland Railway, are operated on the direct-current 
system, the Brighton Company has, like the section 
of the Midland line to which reference is made, 
adopted the single-phase alternating-current system. 
It was anticipated that the Ministry of Transport 
Committee which reported on the electrification 
problem would have recommended the conversion of 
the Brighton lines to direct-current working. Single- 
phase is, however, to be continued, notwithstanding 
the fact that it will constitute a virtual break of 
gauge with other electrical railways. In reply to a 
question in Parliament on the subject, Sir Eric Geddes 


intimated that he agreed with the conclusions of the | 


Committee. He added that the Brighton Company is 
fully alive to the importance of proceeding with the 
electrification of the remaining portion of their 
suburban system, and at the present time are engaged 
on extensions to Croydon. Future extensions, it was 
intimated, including the conversion of the main line 
to electrical operation, depend upon financial con- 
siderations. Far from the grouping of railways 
delaying such extensions as the question suggested, 
the Minister of Transport expressed the opinion that 
the formation of a southern railway group, as pro- 
posed in the Railways Bill, should assist towards 
that end. There will be found many who, under the 
circumstances, will be inclined to disagree with Sir 
Eric Geddes. 


Limitation of Armaments. 


THe movement towards an agreement for the 
limitation of armaments las accelerated during 
the past week. The President of the United States 
has now issued invitations to Great Britain, France, 
Italy and Japan for a conference, and if there is a 
sincere desire among these nations to put a check on 
the competitive building of warships and to limit the 
production of other material of war, there is no"reason 
why an agreement, which would lift a crushing burden 
of taxation, should not be reached. It has, however, 
to be borne in mind that the geographical situation of 
Great Britain and the lands which constitute the 
British Empire impose on this country @ paramount 
duty to maintain naval forces at sufficient strength 
to secure sea communications. Compliance with 
this duty need not, however, conflict with the wish 
to restrict armaments to the lowest level, or to main- 
tain those friendly relations with the United States 
and the other nations invited to the Conference, 
which have for so long existed and have been strength- 
ened by alliance during the Great War. The whole 
country will join with the Prime Minister in welcoming 
the overtures now made to discuss this question, and 
certainly, as Mr. Lloyd George has well said, no effort 
will be wanting on our part to make the Conference 
& SUCCESS. 


Clearing the Seas of Mines. 


ALTHOUGH a good deal of work still remains to be 
done before the mine danger to navigation is removed, 
it would appear that the task of sweeping the mine 
fields from the North Sea is now practically completed. 
The naval correspondent of the Morning Post reminds 
us of the scale of the work which has been carried out 
by Great Britain, the United States, France and 
Germany. The share of Great Britain was to remove 


the mine fields laid round our coasts as a submarine 





| barrier. In all," 73,000 mines were laid with this 
| object, and the areas which have had to be swept 
| were numerous, and sometimes, as in the case of the 
mines laid off the Yorkshire coast, outside Harwich, 


The total area swept by our forces approximately 
equalled that of England and Wales. The number of 


to clearing the home seas of mines, the British 
Government undertook work in 
large areas in the Mediteffanean, West and South 
African Coasts, East Indiam waters, China Sea, and 
off Australia, New Zealand and Canada. The main 
task allotted to Germany was the clearance of the 
Heligoland Bight and the Baltic. The first-named 
area has now, it is understood, been swept clear. 
The task was admittedly a difficult one, as for two 
years the Bight was subjected by Great Britain to 


the date of the Armistice it was practically a 
complete mine field. It is satisfactory to learn that 
in the case of the British forces engaged in the work 
the loss of life has been very small—tess, it is stated, 
than 1 per cent. of the number of men employed. 


There will be still some danger to shipping from drift - 
ing mines, but this risk is so small as to be almost 
negligible. 2 


Government Airship Policy. 


Tue Government’s determination to scrap the 
airship fleet unless it is taken over at once by 
an approved commercial enterprise, is again in 
suspense. This policy has met with condem- 
nation from nearly all quarters. The Parliamen- 
tary Air Committee held a meeting of protest the 
other day under the presidency of Sir W. Joynson- 


resolution. This embodied an urgent request to the 
Government to maintain the personnel and designing 
staffs of the Airship Department and sufficient air- 
ships to secure continuous development of the science 
of navigation by lighter-than-air craft. The Com- 
mittee press the view on the ground of the undoubted 
present value and great potential possibilities of the 
| airship, either when acting in e¢onjunction with the 
| Fleet or in securing rapid communication between the 
different parts of the Empire and the rest of the world. 
| No Government can afford to ignore such a resolution, 
| which has been forwarded to the Prime Minister and 
the Secretary for Air, with a request for the reception 
of a deputation. It has also been decided to ask 
representatives of Dominion Governments now in 
England to receive members of the Parliamentary 
Air Committee. 


Air Service Risks. 


ATTENTION has been very properly directed to 
one effect of the delay in the ratification of the Inter- 
national Air Convention. It is generally known that 
a number of foreign-owned aeroplanes are employed 
in maintaining the services between the Continent 
and London. Under existing conditions inspection 
of these machines cannot be made compulsory, and 
as complaints have been made of the mechanical 





point is of importance. British machines are subject 
to inspection, and are to that extent unfairly handi- 
capped. There is, moreover, the consideration that 
absence of inspection may lead in the end to accidents 


public service machines should not be subjected. 
There is an earnest desire to make passenger air 
services more popular by regular daily demonstra- 
tions of their safety, and it is unfair to the industry 
to run any risk of atcident which could be avoided. 


taken to make inspection of all machines leaving 
British air ports compulsory. 


Turbo-Electric Locomotive. 


~*~ 
Rumoors have been in circulation for some time 
past on the subject of new types of locomotives with 





|make experiments. None of these stories have 
| received official confirmation, but it is understood that 


| wate some of the railway companies are about to | 


in one instance an internal combustion engined loco- | 


motive is to be tested, and that recourse is being had 
in another instance to the old expedient, although it 
is being tried on somewhat new lines, of a turbo- 
electric locomotive. It is reported in this connection 
that a locomotive, for which a patent has been taken 
out, is being built at the Armstrong Locomotive 
Works and will be tested on the London and North- 
Western Railway. Apart from the economies 
expected to be realised with this locomotive as com- 
pared with the ordinary steam engine, it is stated 
that it can be used in conjunetion with existing engine 


and in the Straits of Dover, it was hazardous work. | 


men and officers engaged was 12,000. In addition | 


the Dardanelles, | 


concentrated and continuous mine laying, so that at | 


The general principles governing the operations were | 
quite sound. The work was to be thoroughly done, | 
but every possible safety factor was to be employed. | 


Hicks, and after a lengthy discussion passed a strong | 


condition of some of those in regular service, the | 


while flying, or at least to risks being taken to which | 





frames and can therefore be produced ait comparatively 
small cost. A new electric locomotive of 1200 horse- 
power, which is being put in service by the Metro- 
politan Railway, represents the latest advances in 
the type of engine that company employs. 


London Traffic Problems. 


THE recent report on the London traffic question 
will not serve a8 an excuse for the Government 
to shelve the whole subject by the mere reception of 
the report of the Committee. Pressure is being put 
upon Sir Erie Geddes to act. upon t he suggestions made 
in that report, and hopes are now entertained that it 
might be possible to secure the passage through the 
present session of Parliament of a limited non-con- 
tentious measure. It is rather doubtful, however, 
if time will permit of even this small measure of reform 
being accomplished, but a draft Bill has been prepared 
making various proposals which would include the 
setting up of a strong Committee to advise the 
Ministry of Transport on control of traffic, regulations 
relating to vehicles of special description, and ot her 
matters. 


The Railways Bill. 


AFTER a somewhat strenuous fight in Committe 
|the Government has succeeded with comparatively 
| little amendment in passing those clauses of the Bill 
| which deal with the adjustment of charges to revenue. 
The objection taken by trading interests was that 
the authority to fix rates and charges on a basis to 
yield a revenue equal to that of the yea: 
| 1913 is equivalent to a guarantee of a standard profit 
| and is unsound in principle. The acceptance of this 
| arrangement at the present time can, it was suggested 
in a memorandum cireulated by the Federation of 
| British Industries, only be justified on the ground 
that conditions at the present time are quite abnormal. 
In the belief that normal conditions should be esta- 
blished at the latest before the expiration of five years 
from the appointed day—that is, approximately eight 
years from the present time—it is suggested that the 
whole question of the provisions of the Bill which 
compelled the Rates Tribunal to find the railway 
companies a standard profit should then be recon- 
sidered. 


Engineers’ Wages Settlement. 


Ir was expected that the ballot taken by the 
Engineering Union would result in a majority being 
recorded for acceptance of the revised offer made 
by the employers. The actual figures, showing a 
majority of 66,176 against a strike, are disappointing 
in one respect only. The total number of votes 
recorded was only a comparatively small percentage 
of the voting strength, which means that, as on many 
| previous oceasions when labour unions have arranged 
for a ballot on critical questions, large numbers of 
|men exhibited, by refraining from voting, an in- 
| difference to the result which, if typical of the times, 
| is an unpleasant factor of the situation. On the other 
hand, it was stated by Mr. Frank Smith, the secretary 
of the Engineering and Shipbuilding Trades Federa- 
tion, that every union gave a majority in favour of 
| accepting the employers’ terms, which are. it may be 
| mentioned, a reduction of 3s. a week on time rates, 
| and 74 per cent. on piece rates, beginning from to-day, 
| with a similar reduction next month. With regard 
| to the Ministry of Munitions bonuses of 12} per cent. 
and 74 per cent., which employers suggest should also 
be discontinued, as the special circumstances for which 
they were granted no longer exist, they are to be 
the subject of a joint Conference in September. The 
Unions represented in the settlement now made are 
|the Amalgamated Engineering Union, the Engineer- 
ing and Shipbuilding Trades Federation, the National 
Union of Foundry Workers, and the National Federa- 
tion of General Workers. 


It is hoped, now that pointed attention has been | 
drawn to the subject, that the necessary steps will be 


Municipalities and German Competition. 


Tue Electricity Committee of the Sheffield City 
| Council has made what will be regarded as a false step 
in recommending the acceptance of a foreign tender 
for an electric generator. Fortunately, the Council 
declined to confirm the recommendation, and referred 
the question back for the further consideration of the 
Committee. It is said that the foreign tender was 
for £49,900, against the lowest British tender of 
| between £90,000 and £100,000. The incident has 
wrung a strong protest from Mr. W. L. Hichens, the 
chairman of Cammell Laird, Limited. His argument 
is that if the Sheffield Council buys Sheffield products 
abroad other Corporations will follow their example. 
Mr. Hichens also refers to the high rates in Sheffield, 
| by which local manufacturers are handicapped, and 
| points out that if the Council were to give preference 
|to German over Sheffield firms unemployment must 
| increase, rates must go to a still higher level, and the 
| vicious circle widened. The problem which has to 
| be solved by Sheffield has also to be faced by other 

Corporations. 





The Royal Show at Derby. 
No. IIl.* 


We conclude below our description of the exhibits 
at the Show of the Royal Agricultural Society, which 
was recently held at Derby. 

The firm of Bates and Scholes, Limited, of Denton, 
near Manchester,,amongst other exhibits, showed a 
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look round for alternative means of supply, and 


there is little,doubt that the demand for self-con- | 
| tained lightingsets of the automatic or semi-automatic 
| type, with accumulators; will continue to increase. 


The number of exhibits of electric plant suitable 
for large and small country houses was greater than 
ever, and practical experience of the reliability of 


these small sets justifies our faith in a still greater 
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field for engineering inventiveness. 














FIG. 17--RANSOMES, SIMS AND JEFFERIES OIL ENGINE 


26 horse-power gas engine in motion, which, although | 
devoid of radical departures from orthodox con- | 
struction, embraces in its design some features not 
generally found in this type of prime mover. One of | 
the most important is the application of a system of | 
quality governing, the quantity of explosive mixture | 
remaining constant, which is effected by an ingenious 
arrangement of two separate induction valves, one 
for gas and the other for air, on a common stem, 
the governor acting only on the former. The valve 
construction is rather expensive to manufacture, but | 
the makers claim that the arrangement enables a | 
constant compression to be maintained in the cylinder 
at all loads, high efficiency as regards fuel consump- | 
tion, and the firing of every charge. They also claim 
that by giving the engine a full charge under all 
conditions, burning and consequent damage 
of the valve seatings are prevented. Another point 
is that the design of the breech end and position of 
the valves are such that pockets which might result 
in the accumulation of matter likely to cause 
pre-ignition are avoided. Still, another feature is 
the arrangement of separate water circulation systems | 
for the breech end and cylinder jackets, while to 
prevent damage to the engine due to possible excessive 
pressure in the cylinder a safety device consisting of | 
an outlet covered by a calibrated djsc is fitted. The | 
same firm also showed 5 horse-power and 20 horse- | 
power paraffin engines of the horizontal type which 
start up on paraffin “* from cold.” 

Another engine which was seen for the first time 
at a Royal Show was a 6-7 horse-power vertical 
paraffin engine made by Ransomes, Sims and Jefferies, | 
Limited, Ipswich. This engine is illustrated in Fig. | 
17. It is of the two-stroke type with a cylinder Sin. | 
diameter by 7}in. stroke, and has neither magneto | 
vaporiser nor blow lamp for starting purposes, and | 
the normal speed is 500 revolutions per minute. The 
inlet valve is in the cylinder head as shown. The 
paraffin is injected into the combustion chamber at 
3lb. or 41b. pressure per square inch, and passes 
through a minute hole in the inlet valve, which is 
surrounded by a cup. The latter forms a small 
chamber into which air is forced on the compression 
stroke causing the oil to be broken up into a very 
fine mist, the lighter constituents of the paraffin being 
ignited, and the remainder blown out through a small 
hole in the cup into the combustion space above the 
piston, where it is ignited. The engine is fitted with 
an inertia type hit-and-miss governor, which operates 
on the inlet valve through the lever and push rod 
shown. Forced lubrication to the piston and crank 
pin by means of a pump operated by the connecting- 
rod is also a feature of this engine. 

The high price now being charged for electric 
current by the public supply companies and corpora- 
tions is causing many users of that form of energy to 


slow 
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FIG. 18—COMBINED OIL ENGINE AND DYNAMU 


Co., Limited, of Dursley, were pioneers in this type of 
plant, and at Derby they showed sets of from }-kilo- 
watt capacity upwards, which had been specially 
designed for farm purposes. The features of the 
engines are simplicity and reliability, and the pur- 
chaser of a Lister engine can feel confident that he 
has obtained a machine that has been proved before 
being offered to the public. Capel and Co., Dalston- 
lane, London, E.8, also showed combined lighting 
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Limited, Manchester. One of these sets is shown in 
Rig. 18. The general features of the engine are 


| similar to those of the engines which we described in 


connection with last year’s show. It is designed for 
running on a steady load for long periods, and wit! 

that object it is substantially built and only runs at 
a speed of 600 revolutions per minute. It has over 

head valves, detachable cylinder head and _ loos 

cylinder liner. The valve gearing and cam shaft also 
run in an oil box on the eylinder head, and the gover 

nor acts upon a spring-controlled throttle valve. Th« 
valves are contained in cages in the cylinder head, 
and in order to secure a good spark from the magneto 
the latter is coupled to the timing gear shaft by an 
ingenious excentric device which causes the magneto 
armature to revolve extra quickly at the sparking 
point in its revolution. It will be observed that the 
coupling between the dynamo and the engine ha 

been done away with, and thd two are brought muc! 
more closely together in consequence. Anothe: 
interesting exhibit by the same makers was a portabl 

3 horse-power horizontal gas engine and gas produce: 
shown in Fig. 19. The engine has a cylinder 4jin 
diameter by 8in. stroke, and gives its normal power 
at a speed of 400 revolutions per minute. It is of the 
firm’s standard pattern with high tension magneto, 
driven by spiral gearing from the crank shaft and a 
hit-and-miss governor, and together with the pro 
ducer is mounted on a wooden frame carried by a 
pair of wheels and resting at one end on a wooden 
support. A section of the producer is given in Fig. 20 
A feature of the producer is the absence of brick- 
work. At the Show the apparatus was seen in 
operation using charcoal as fuel. It is of the simplest 
possible description with overhead charging hopper, 
tar catcher and closed ashpit, and the apparatus is 
made of cast iron throughout. The whole of this 
plant weighs considerably under one ton, and it is 
specially intended for farm and estate work for driving 
machinery. Petters Limited, Yeovil, showed, 
amongst other exhibits, the Petter-light electric set. 
The engine is of the two-stroke vertical type with no 
valves, springs, gears or tappets. The Petter Junior 
engine starts instantly on a small quantity of petrol, 
afterwards working on paraftin, the change over being 
automatic. The engine can also be supplied to work 
on petrol, benzol, aleohol or town gas, in cases in 
which those fuels are cheaper or more easily obtain 
able. Ignition is by high-tension magneto, and the 
water cooling is on the thermo-syphon system. The 
governor is fitted in the fly-wheel. It is highly 
sensitive and controls the admission of fuel in pro 
portion to the load. The base of the engine forms the 
fuel tank, The piston is fitted with three rings on 
the top and with the necessary grooves to ensure 
efficient lubrication. The connecting-rod is a drop 
forging of high tensile steel, and the crank shaft is a 
drop forging of the same material. Two flywheels 
ensure freedom from vibration. The exhaust silencer, 
which is of cast iron and of large capacity, is bolted 
direct to the flange on the cylinder. The complete 














FIG. 19-PORTABLE NATIONAL 


sets of from 700 watts output and upwards for running 
on petrol, paraffin, aleohol or gas. The engine and 
dynamos are mounted on a common bed-plate, and 
the latter is driven direct. The exhibits of the 
National Gas Engine Company, Limited, Ashton- 
under-Lyne, included a range of small vertical oil, 
petrol or gas engines of from 3 to 7 brake horse-power, 
coupled direct to dynamos built by Electromotors, 


GAS PRODUCER AND ENGINE 


generator and switchboard 
cast iron baseplate, with 
water tank and connecting pipes and storage 
battery. The method of driving the dynamo 
is by the aid of a special endless belt with means for 
taking up the slack., The dynamo is specially wound 
so that it can be used as a motor for starting the 
engine. The switchboard provides facilities for the 


set comprises engine, 
mounted together on a 
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efficient and safer operation of the plant. ‘There are 
means for regulating the rate at which the battery is 
charged ; means for cutting out and cutting in the 
end cells of the battery to prevent overcharging of 
those cells ; means for entirely isolating the battery 
so as to obviate risk of fire in case of a fault arising 
in the wiring system. The instruments are mounted 
on an enamelled slate slab contained in an aluminium 
frame. The switchboard provides that the whole 
current generated by the dynamo may be utilised 
when required irrespective of the capacity of the 
battery——an important point where motors or heating 
appliances are being supplied with energy. 

Another firm which made a special display of small 
petrol-paraffin engines was that of Worthington- 
Simpson, Limited, Kingsway, London, W.C. 2. The 
engines varied in power between 3 and 8 brake horse- 
power, and were shown driving dynamos, pumps and 
operating the Worthington-Gane milking plant. The 
engines are of the horizontal, hopper-cooled, throttle 
governed type with oscillating magneto. The milking 
plant comprises a paraffin engine driving a horizontal 















































vacuum pump by means of a belt. This pump 
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FIG. 20 -SECTION OF NATIONAL GAS PRODUCER 


exhausts the air from an overhead tank, which is 
connected with a pulsating device slung from the 
ceiling of the cow byre. The ports in the pulsator ar 
designed with large openings to secure a clear pulsa- 
tion, a steady squeeze and a quick release. The 
connections from the pulsator are also made with 
ample openings so that the distance from the pulsator 
to the cow may have no effect on the speed of pu)sa- 
tion. A turn of the fly-wheel sets it going, and by 
regulating a pin valve the slide valve operates the 
pulsations at any desired speed. It is fixed some 6ft. 
or so from the floor over the stalls within easy reach 
and is silent in action. It is of simple construction, 
there are no intricate parts, and nothing likely to get 
out of order. 

Corbett, Williams and Sons, Limited, of Rhuddlan, 
exhibited a root thinning machine of novel design. 
It will thin turnips, swedes, mangolds and other roots 
either on the ridge or flat at distances of 9in., 10in. or 
12in., or as may be required. The machine has been 
designed for one horse except on very heavy stiff 
land, and is light in draught and simple in construc- 
tion. Two rows may be thinned at once, and the 
width of the wheel tracks is adjustable. A gear-box 
chain-driven from the travelling wheels, is situated in 
the main frame. Two longitudinal shafts carrying 
two screw discs, chain-driven from the gear-box, are 
fitted under the gear-box. By changing the speed 
of these screw discs, the distances of the roots apart 
may be altered. The speed of the two discs may be 
regulated independently. 

In the steam tractor section, Fodens, Limited, of 
Sandbach, exhibited a new development in the form 
of a chain-driver steam tractor intended to haul 
paying loads of 8 to 10 tons at 6 miles per hour. It is 
illustrated in Fig. 21. The design of this vehicle 
embodies the principles of the Foden steam wagon, 
viz., locomotive boiler, over-type engine, and with 
roller chain transmission. The boiler and engine 
fitted are somewhat larger than those used in the 
firm’s standard wagon, but are identical with those 
fitted in the colonial type of Foden wagons. The main 
girders are ot channel section, and support a large 
water tank with flat top forming accorfimodation for 
carrying additional fuel. Thus the exceptionally large 
capacity for these two essentials enables it to travel 
50 to 60 miles without replenishing the water tank, 
and two to three days when necessary with one supply 


of fuel. The rear wheels are furnished with 180 mm. 
section twin solid rubber tires, approximately 
4ft. 6in. diameter, and the front wheels 160 mm. 


single-section tires, approximately 3ft. 2in. diameter. 
A drum carrying 50 yards of wire rope is fitted or 
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the rear axle. We are informed that Messrs. Foden 
have recently shipped a number of these vehicles | 
for use in South Africa. 

Something new was exhibited by Piccard, Pictet | 
and Co., Limited, in the form of a rotary soil tiller. | 
It is a self-propelled two-wheeled machine, guided | 
and controlled by an operator walking behind it. 
The engine is a V-type water-cooled twia, running on 
petrol, with mechanically operated valves developing | 
7 horse-power at 1200 revolutions per minute. Igni- 
tion is by means of a H.T. magneto. The body of the 
machine is comprised of the crank case and gear-box | 
giving two speeds, 1} and 2} miles per hour, and the | 
drum which carries the revolving tines. ‘The soil is | 
tilled by means of revolving tines driven by a bevel 
pinion and crown wheel, enclosed in an extension of | 
the gear-box, running at 150 revolutions per minute. | 
Two sleeves are mounted on the axle carrying the 
revolving tines, one on either side of the crown wheel | 
casing, each of which carries eight coiled springs of | 
special shape. On the extremities of these are fitted | 
semi-circular hooks of hardened steel, which attack 
the soil. The width of tilth is 28in., but this can be 
reduced to 22in. The depth of tilth is variable at will 
from 3in. to 10in., depending upon the speed of the | 
machine and the nature of the soil. The maximum | 
width of the machine is 22in. The usefulness of this | 
machine does not end with soil cultivation, as it can | 
easily be converted into a high-pressure sprayer, with 
a 17-gallon tank and three deliveries for spraying 
trees, bushes or roots. It can also be fitted up as a | 
grass mower furnished with a 4lin. cutter. This 
alteration can easily be made, the whole of the soil 
tiller coming away en bloc at the rear of the gear-box, 
the mower being then put into place by means of 
four bolts. For winter or barn work the machine 
can also be used as a stationary engine, giving 44 
horse-power at the belt, for driving crushers, chaff | 
cutters, pumps, or anything within its engine power. 
The change over is effected by first removing the soil 
tiller shield and then taking off the two sleeves on 
which are mounted the springs and tines, leaving the 
axle bare. A fresh sleeve carrying the pulley whee! 
mounted on the left-hand side, and the whol 
machine then mounted on the special platform pro- 
vided. 

Messrs. Piccard, Pictet and Co. also exhibited a 
25 horse-power tractor fitted with a rotary soil-tilling | 
attachment. The engine has four cylinders cast | 
en bloc, having a bore of 3.5in. and a stroke of 6. lin. | 
(90 mm. by 155 mm.), developing 25 horse-power at | 
1000 revolutions per minute. . The gear-box gives 
three forward speeds and one reverse, and the clutch | 
is of the inverted cone type with leather to metal. | 
The steering is by means of a single front wheel, | 
together with a special locking arrangement for either 
driving wheel to assist in turning. The engine runs | 
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marked. A petrol-driven set, intended especially for 
a country house and designed to lift 350 gals. per 
hour, oceupies a space of only 30in. by l4in.' The 
makers claim that it can be readily started by a maid 
or a boy, and ean be fixed by any handy man, and, 
further; that where there is an existing hand pump 
already installed the delivery pipe from the chain 
pump can be connected to the existing rising miin by 
a T piece and non-return valve, and in that way the 
water can be raised up into a tank to provide the 
necessary head for the house supply. The initial cost 
is very low, and the cost of operation equally light. 
The same firm also showed small petrol-electric 
lighting sets. The Aster Engineering Company, 
Limited, Wembley, was also an exhibitor of stationary 
and portable petrol electric lighting and pumping 
sets complete and compact, which were shown in 
operation, The semi-automatic lighting set com 
prises a generator with control gear and batteries 
mounted on wooden runners with an Exide battery 
for ease of transport. Another of this firm’s working 
exhibits was an automatic pumping set for use in 
conjunction with a generating set. The set consists 
essentially of a reciprocating pump, belt-driven by a 
small electric motor, the pump delivering against 
pressure into a container. The whole exhibit forms a 
very compact unit. The motor is controlled by a 
pressure-operated quick-break switch, which auto 
matically closes the circuit when the pressure reaches 
a predetermined minimum and breaks the_ circuit 
when the pressure attains a predetermined value. 
Amongst the exhibitors of larger gas and oil engines, 
Tangyes, Limited, Birmingham, showed a horizontal 
suction gas engine with variable admission governing 
suitable for a maximum test load of 56 brake horse 
power at a speed of 210 revolutions per minute when 
supplied with gas from anthracite. The engine was 
shown in operation in conjinetion with a Tangye 
producer. Tangyes also showed a #2 brake horse- 
power heavy oil engine of the cold starting type. This 
engine has also variable admission governing, and is 
made to operate on residual oils, crude oil, or petro- 
leum. The chief features of the engine are the com- 
bustion chamber sheath, spraying device, adjustable 
and removable emergency ‘ignition plug, starting 
mechanism, and ignition oil spray maker. At the 
correct time the fuel oil is rapidly foreed through the 
spray maker by means of the fuel oi] pump operated 
from the side shaft of the engine. _At the moment 
the fuel oil has to enter the combustion chamber it 


| raises a small piston and valve on the spray maker 


against a strong spring, which then allows the fuel 
oil to pass through a.pulveriser, which, having a 
number of fine tangential grooves, gives to the oil a 
rapid whirling motion, thus splitting it up into a 
fine spray or mist, enabling it to mix thoroughly with 
the compressed air and ensuring complete combustion 

















FIG. 21 


on petrol, a Claudel carburetter being fitted, and the 
ignition is by high-tension magneto. The engine is 
cooled by a large radiator and centrifugal pump. 
The turning radius of the tractor is 7ft., and wheel- 
base 7ft. The overall width of the tractor is 3ft. 6in. 
The rotary tiller is similar in construction to that 
of the 7-H.P. machine. It has two speeds—150 and 
200 revolutions per minute—-and can be lowered or 
raised automatically from the driver's seat. The 
tiller may be disconnected from the tractor and 
replaced by a mowing machine, harvester, or similar 
machine. The tractor can also be fitted with a pulley 
for driving stationary machinery. The depth of tilth 
can be regulated at will from 2in. to 12in., and the 
width of the tiller track is 4ft. 3in. The weight of the 
tractor and tiller is about 28 ewt. 

Few exhibits in the implement section attracted 
as much attention as those in operation on the stand 
of Boulton and Paul, Limited. This firm made a 
special display of chain pumps operated by belt, 
electric motor and petrol engine, and the simplicity 
and compactness of the complete apparatus was mogt 





FODEN CHAIN-DRIVEN STEAM TRACTOR 


upon ignition. The nipple of the spray maker is of a 
particular construction—covered by patent—which 
prevents oil drip and accumulation of deposit, when 
heavy low grade fuel oils are used. The quantity of 
fuel oil injected is in proportion to the load on the 
engine. The fuel heater and filter is kept at the 
desired temperature by allowing a portion of the 
exhaust gases to pass through a jacket, which sur- 
rounds them. This enables different grades of fuel 
oil to be used, as it ensures a good spray in the com 
bustion chamber. A regulator is provided for varying 
the temperature of the fuel oil heater. The filtering 
apparatus is provided with a number of filtering trays 
which are capable of being removed for cleaning pur- 
poses, so as to ensure that the fuel oil shall be free 
from dust or deposit before it passes to the pump 
and spray maker. The ignition of the gaseous charges 
at all loads is effected automatically by means of the 
heat of compression, assisted by the heat of the walls 
of the combustion chamber and the internal heating 
sleeve, thus doing away with the use of all extraneous 
forms of ignition. 


66 


Christy and Penny, Limited, exhibited the portable 
cross-cut saw, a plan of whichis shown in Fig. 22. The 
outfit is self-contained, and it is claimed that it will 
do any kind of cross-cutting and cutting in either the 
field or timber yard. The wheel end of the machine 
rests on the ground and the two handles on the log. 
A movable spike attached to the inner side of each 
handle is then driven into the log, and the machine 
is ready to start. The water and fuel tank will be | 
seen side by side at the top of the machine. Below it 
will be seen the cylinder and crank chamber and fly- 
wheel. The engine develops 4 horse-power and runs 
on petrol, having battery ignition. A pulley for 
driving machinery and the throttle lever are situated 
to the left of the fly-wheel. On the right of the fly 
wheel is a small sprocket from which a large sprocket 
wheel is driven by means of a roller chain. At the 
end of the main shaft of this large sprocket wheel is 
attached the stroke arm with a connecting-rod to the 
saw. The machine is delivered with a Sft. saw 
capable of cutting a 4ft. 6in. trunk. The machine 
ean be wheeled about like a wheelbarrow by one man. 

We were impressed by the neatness of design of a 
20 brake horse-power hot bulb crude oil engine, and 
by the 41 brake horse-power suction gas engine built 
by Peter Brotherhood, Limited, Peterborough, and 
exhibited on the stand of Agricultural and General 
Engineers, Limited. Both engines are of the hori- 
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FIG, 22--CHRISTY AND PENNY PORTABLE POWER sAW 
zontal pattern. The crude oil engine has a cylinder 
$in. diameter by 16in. stroke, and develops its full 
power at a speed of 270 revolutions per minute. The 
governing is effected by giving more or less travel to 
the fuel pump plunger to suit the load on the engine ; 
the amount of travel being under the control of the 
governor. The fuel oil is forced through an atomiser 
of special design by means of the fuel pump, which is 
actuated by a cam fitted to the side shaft of the engine. 
This cam runs in an oil bath arranged for in the pump 
cover. Provision is made for advancing or retarding 
the point of injection, to suit the particular kind of 
fuel oil used. An improved type of exhaust valve 
gear, the construction of which admits of a very long 
guide for the valve spindle, is fitted. The liftingaction | 
of the gear is in a vertical line, and that fact, combined 
with the unusual length of the guide, makes for a 
minimum of wear on the valve spindle and guide. 
No separate air silencer is provided, as the air is 
taken from the bed-plate, which, apparently, acts 
as a very effective silencing device. Forced lubrica- 
tion is provided for the crank pin bearings, cylinder, 
piston, and also for the exhaust valve. The lubri- 
cating pump is actuated from the cam shaft, and takes 
its supply from an oil reservoir formed in the engine | 
bed-plate. Provision is made for regulating the 
supply of lubricating oil to the various parts, and the | 
amount of oil passed can be observed through sight- | 


| the United 
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feed glasses. Oil ring lubrication is arranged for in the | 
main bearings, outer bearing, and also in the two cam | 
shaft bearings. The governor is fitted with a patented 
flexible drive, which is designed to prevent shock 
from the camshaft being transmitted to the governor. 


| The fuel oil pump has only two valves, viz., a suction | 


valve and a delivery valve, no overflow valve being | 
required for the fuel pump. In addition to the usual 
fuel oil filter, a patented oil filter is fitted to the 
atomiser, its duty being to prevent any particles of | 
foreign matter from passing into the atomiser. The | 
ignition bulb is a separate casting bolted to the breech 
end. Whentakingit off there is no need to remove the 
water from the jacket, as the joint is quite independent 
of the latter. A loose cleaning cover is fitted to the | 
breech end to allow any lime deposit to be removed | 
without having to take off the latter. 

The 41 brake horse-power gas engine has a cylinder 
llin. diameter by 19in. stroke, and the standard speed 
is 260 revolutions per minute. Throttle governing is 
employed, the quality of the mixture being constant, 
while the quantity is proportionate to the load. The 
inlet valve has a variable lift, the alteration of which 
is effected by means of a movable fulcrum under the 
control of the governor, and the makers claim that 
the mechanism is such that no re-action is thrown on 
to the governor, which can thus be made very sensi- 
tive, and does not require the use of a dash-pot. The 
exhaust gear is exactly the same as that described 
above in connection with the ‘‘ Brotherhood ”’ crude 
oil engine. Forced lubrication is used for the crank 
pin, cylinder, piston, and also.for the exhaust valve. 
The oil is delivered from a special type of pump 
fixed to the engine bed-plate and actuated from the 
cam shaft. Adjustment can be made to the move- 
ment of the several plungers, to give the necessary 
amount of oil to the various parts. The main bearings, 
outer bearing, and the cam shaft bearings are fitted 
with ring lubrication. 

A separate air silencer is not required, since the 
air—as in the crude oil engine—is taken from the 
engine bed-plate. Low-tension ignition is used, the 
magneto being placed on a platform, which is part 
of the cylinder bracket, and is actuated from the end 
of the camshaft by means of a triplever. The bearing 
for the trip lever works in a bath of oil contained in 
the cam shaft cover. The ignition plug is of the 
usual ‘‘ make and break ” type, but embodies several 
special features. The body of the plug is hollowed out 
to allow for air to circulate round the striking spindle 
and the fixed electrode. This is claimed to prevent 
any sweating action from taking place, and to tend 
to keep down the temperature of the ignition plug. 
The striking spindle works in hardened tool steel 
bushes, and the end of the spindle, where it comes 
into contact with the fixed electrode, is made of 
special steel to withstand the destructive action of the 
spark. The timing device for the ignition is so 
designed that the spark can be advanced or retarded 
by merely moving a small lever with the thumb and 
finger. No locking nut is required, as the timing 
lever becomes automatically locked as soon as the 
hand is withdrawn. 





Lioyd’s Register Shipbuilding 
Returns. 


Accorpine to the recently published Lloyd's Register 

i ing returns for the quarter ended June 30th, 1921, 
the merchant t returned as under construction in 
i at the end of June, 1921, amounted 
@ reduction of about 
269,000 tons as way with the total at the end of the | 
previous qu .. Under the present conditions the figures | 
can only be regarded to a large extent as nominal. As in | 
the previous quarter, the total included a considerable 
a of — which work has been suspended 
owing to the 


in the demand for tonnage, and also | 
a large quantity of 
been 


Kingdom a 
to 3,530,047 tons, which 


tonnage the completion of which has | 
owing principally to the joiners’ strike 
and the coal dispute. The tonnage on which work has 
been suspended amounts to 735,000 and the tonnage which | 
has been delayed in completion amounts to about 444,000 | 
tons. These two totals, amounting to 1,179,000 tons— | 
—equal to one-third of the whole of the tonnage under | 
construction—must be deducted in order to enable a | 
comparison to be made with the figures for normal times, 
and we thus arrive at a reduced total of 2,351,000 tons 
under construction in the United Kingdom. As compared 
with the figures for the quarter ended March 31st, 1921, | 
there was a reduction of about 104,000 tons in the tonnage 
launched during the past quarter. 

Attention was called in the last two quarterly returns to 
the fact that, although the total tonnage returned as under | 
construction was so large, the amount completed compared | 
very unfavourably with pre-war times. It was pointed 
out that whereas in 1913 the average tonnage completed 
during each quarter was over 23 per cent. of the total work 
in hand at the beginning of the quarter, the corresponding | 
figures for 1920 fell below 13 per cent. There was a still 
further reduction during the last six months, the output 
for that period having fallen as low as 84 per cent. There 
was a continued reduction in the tonnage commenced. 
In the March quarter the decrease amounted to 113,000 
tons, and the present returns indicate a further reduction 
of 224,000 tons. The tonnage actually commenced during 
the June quarter was only 68,928 tons, which represents | 
less than 2 per cent. of the tonnage in hand at the begin- 
ning of the quarter. This is perhaps the most significant 
figure in the return as indicating the very unfavourable 
outlook for the immediate future. i 

The total merchant tonnage being built abroad is 


bridge crossing the Pirmil branch 
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2,669,421 tons, and it may be noted that, unlike the returns 
for the United Kingdom, those for abroad are not subject 
to any considerable reduction on account of suspended 
or delayed work. The tonnage is about 619,000 tons lower 
than the total being built at the end of March, 1921, anc 
the fall is largely due to the continued decrease in the 
United States of America, in which country the tonnage 
now under construction is only 17 per cent. of the total 
being built there in March, 1919. Apart from the United 
States, the leading countries abroad are :—Holland, with 
391,389 tons; France, 390,453 tons; Italy, 310,333 tons ; 
and Japan, 229,262 tons. The total decrease in these four 
countries amounted to 169,000 tons as compared with the 
previous quarter. 

The returns show that there are at the present time 168 
steamers and motor vessels, each of over 1000 tons, with 
@ total tonnage of 1,151,578 tons, under construction for 
the carriage of oil in bulk. Of the total, 89 of 585,980 tons 
are under construction in the United Kingdom, and 48 of 
338,868 tons in the United States ; the latter figure repre 
senting over 54 per cent. of the total tonnage now under 
construction in that country. The tonnage of vessels under 
construction which are to be fitted with internal combus 
tion engines amounts to 502,944 tons. 

The tonnage being built. in the world at the end of June 
under the inspection of the surveyors of Lloyd’s Register, 
excluding vessels the construction of which has not actually 
been commenced and excludiny all vessels of less than 100 
tons, amounts te 4,235,511 tons. 


Improvement of the Port of Nantes. 


Accorprnc to the British Consul at Nantes, the state of 
the various works which are in hand at the port of Nantes. 
as reported by the Department des Ponts et Chaussées at 
that city, slightly supplemented by information published 
by the local Chamber of Commerce, is now as follows : — 

In 1920 thé dredging of the lower Loire was continued, 
and under present conditions ships drawing from 6.50 m 
to 6.70 m.—say, from 21ft. 4in. to 21ft. 11 fin.—can 
normally come up to Nantes during high water of the 
lowest neap tides. In the lower part of the river, between 
St. Nazaire and se, at which place there is a large 
establishment comprising a discharging jetty for ships 
bringing petroleum and three jetties for colliers, the depths 
dredged allow ships drawing 7.50 m.—say, 24ft. 7in. 
to pass up and down even during neap tides. Dredging 
and dyke construction continues, and it is believed that 
by the end of this year the work in progress for improving 
the section between Nantes and La Martiniére will be com 
pleted, and that along a distance of some 20 kiloms.——say, 
12) mi ing will have reached a depth of 3.50 m. 
to 4m.—say, from ilft. 6in. to 13ft. 1}in.—below the 
St. Nazaire zero point. That would allow ships drawing 
7.50 m. to 8 m.—say, from 24ft. Tin. to 26ft. 3in.—to use 
that section of the river during high water of lowest neap 
tides. 

In the actual port. of Nantes itself the construction 
of about 300 m.—-984ft.—of quay resting on arches was 
nearly completed by the end of last year. The total length 


| of the quays in the Bras de Pirmil—Quai Wilson—which 


will be open to commerce during the present year, will 
probably amount to 1200 m.—say, 3935ft. The completion 
of the Pirmil quays depends on the repair of the railway 
the Nantes-Pornic line 
of State Railway—which, in its turn, is being delayed 
owing to a project under consideration for taking the 
Orleans Railway line round, instead of, as now, through 
Nantes, which, if realised, would connote an alteration in 
the position of the bridge. Tenders have been invited for 
the construction of the platform of the Pirmil bridge, to 
be used for vehicular road traffic, across the Pirmil branch 
of the river, and the results will be known during the course 
of the next few months. The demolition and reconstruc- 
tion of the Madeleine bridge—across the Madeleine branch 
of the river—will shortly be begun. The work of construct- 
ing a tidal basin above Nantes, whereby the tide is to reach 
a point about 30 kiloms.—say, 18} miles—above the town, 
is " 

The construction of a dry dock 200 m.—656ft.—in 
length, which has long been in contemplation, will shortly 
be started at the upper end of the island of Cheviré, near 
the left bank of the Loire. Tenders have been invited and 


| the contract will probably be given before the end of the 


year. Before the end of the summer the Chantiers de la 
ire—the most important shipbuilding works at Nantes- 

will have completed on the island of Cheviré a private 
quay for repair and equipment of ships. The quay is to 
be 1200 m.--3935ft.—in length, and will be equipped with 
“* Titan ”’ electric travelling cranes of a height and range 
suitable to the operations to be effected and with a pontoon 
crane with a lifting power of 100 tons. The two alternative 
schemes under consideration are (1) direct connection with 


| the Nantes-Pornic (State) line, (2) connection with a line 


which may be constructed along the left bank of the Loire 
extending to Indret, Le Pellerin, and possibly Paimboouf. 
The latter, though more expensive, would possess many 
advantages, as it would serve the important Government 
boiler works of Indret as well as several other points of 
interest. This line would also connect with the State 
Railway. 

As regards further immediate requirements, the follow- 
ing works are regarded by the Chamber of Commerce as 
urgently necessary :— 

(1) The junction and consolidation of the three jetties 
at the Usine Bralée, about 1 kilom.—5 furlongs—bhelow 


| the quay of Roche-Maurice, to form a single quay, which 


should be brought up to a level with the quay of Roche- 
Maurice, of which it would eventually form a continuation 
down-stream, and the equipment of this re-formed quay 


| with powerful travelling cranes mounted on wide travelling 


platforms. 
(2) Railway connection for establishments on the island 
Cheviré 


of \ 
(3) The repair of the quays of Saint Louis, Fernand- 


| Crouan, and Les Antilles. 
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Railway Matters. 


Ir is announced that as the trains on the tube railways 
after midnight were little patronised before they were 
withdrawn owing to the coal stoppage they will not be 
restored. 


Tue contract for the construction of the Kilindini 
deep water pier of the U; Railways has now been let. 
Under the contract the Government reserves to itself the 
right to build the railways that are part of the scheme, 


Tue Ministry of has extended for a further 
two years from the Ist instant the period under which the 
Letterkenny to Burtom extension is to remain in the 
hands of the , Mr. Henry Hunt, appointed by an 
Order in Council in 1917. 


AccoRDING to the figures of the Ministry of Transport, 
there was, during April, am increase of 26.5 per cent. in 
the tonnage of the oils and inflammable liquids carried 
by the railways as compared with April, 1920. This 
reflects the greater use of oil fuel. 

On Monday last Sir Erie Geddes stated that the reduc- 
tion in railwaymen’s wages the sliding 
scale represented @ saving of nearly sixteen millions a 
year, and further reductions were antici y 
further, if there was any pect of a uction in fares, 
Sir Erie replied in the affirmative. 

Part Il. of the Railways Bill is now through the 
Commons Standing Committee, and Part IIL, except 
Clauses 52 and 53, which telate to adjustment of charges 
to revenue, is under the consideration of another Standing 
Committee. Part IV. relates to wages and conditions of 
service, and is now before the original Committee. 


Tue London and South-Western Company's tri-weekly 
service between Southampton and Cherbourg was revived 
on the 5th instant. The com 
built escort vessel from the iralty, and has had it 
re-conditioned the Caledon Company of Dunilee, 
named it the and placed her on the service. 

Tue Institution of Railway Signal Engineers has just 
completed ite first summer On Th V, 
the 7th, the President and Council gave a reception at the 
Midland Grand Hotel, followed by a general meeting. On 
Friday visite were to interesting signalling work in 
London, and at ni the annual dinner was held at the 
Hotel Ceeil. On y there were further visits. 


THe Winchester anid Western Railroad of Virginia has 
converted # motor omnibus to run on its rails. It has 
flanged iron tires, and the body is mounted on a 2}-ton 
chassis, and seats thirty-four passengers. The car is pro- 
vided with a sand jet for each of the driving wheels, and 
the interior is heated in winter by the exhaust. It will 
run at 25 miles hour, and covers 84 miles a day at a 
total cost of 11 .; the consumption of petrol is 1 gal. 


per 10 miles. 
A ¥YATAL collision occurred on Friday evening last at 
Wapping on the East London Railway. The rear portion 





of a Great Eastern goods train from New Cross became | 


detached when ascending the incline after passing under 


the Thames and ran back and into a Metropolitan passen- | 


ger train standing at Wapping. The guard of the goods 
train and the motorman of the passenger traim were 
unfortunately killed. At the coroner's inquest on Monday 
it was stated that the broken drawbar belonged to @ Great 
Eastern wagon, and officers from that company said it 
was made of good forged iron and that there was no flaw. 
A verdict of accidental death was returned. 

THe concluding portion of a question addressed to the 
Minister of Transport on the 20th ultimo by Mr. Neville 
Chamberlain as to the Shropshire Union Canal, inquired 
whetherssteps could be taken to provide that canals owned 
or controlled by railway companies should be transferred 
to bodies controlling waterways or groups of waterwa 
only. On this point Sir Erie Geddes said that the question 
raised the problem of the future ownership and adminis- 
tration of the waterways of this country, upon which he 
had recently received an interim from the committee 
presided over by the hon. member himself. Sir Eric added 
that he was not yet in a positon to express any opinion 
on that report. 

Tue Ministry of Tra receipts 
and expenditure for April—the month of the coal 
dispute— were reviewed in this column on June 17th. 
The May figures are now available, and to appreciate 
their true significance a comparison with March and 
April is necessary. The passenger receipts were :— 
March £9,800,224, April £7,542,634, May £7,344,258. 
Goods receipts were:—March £10,876,912, April 
£6,978,440, May £5,737,833. The e iture was :— 
March £21,221,494, April £20,191,128, May £18,102,0338. 
The reduction in expenses was mainly in locomotive 
running and traffic expenses, which were respectively :— 
Locomotive running : Mareh £4,942,105, April £3,927,345, 
May £3,230,666; traffic expenses: March £6,508,044, 
April £5,923,416, May £5,402,381. 
in Aprl expenditure exceeded receipts by £5,858,460, 
and in May by £5,241,964, which, added to the guarantee 
of the 1913 net receipts, means a loss for the two months 
of £18,630, 424. 


On the evening of March 30th a train of empty wagons 
was being shunted from the up slow line to the down 
slow line to allow an up express from Blackpool to Man- 
chester to pass. The p Sn of the former train 
it before all the wagons were clear of 
He was hardly to blame for so doing, as the line 
curve, and he lost sight of the guard’s hand 
The signalman was evidently anxious not 
express, and, not waiting for the guard’s intimation 
the wagons were clear, he tried the points. Apparen 
the train was then at rest, and by ill huck no wheels were 
on the points, Anyway, the signalman was able to 
restore the points and to lower the signals for the express, 
which subsequently collided with the wagons that were 
foul. Major Mount has just on the i 


‘s as to the 


§ 


Notes and Memoranda. 





AccorpiInG to M. V. Gudkov, the iron ore deposits of 
Russia and Siberia amount to 2;420,000,000 tons, capable 
of yielding about 1,200,000,000 tons of pig iron. In the 
way of coal the Donetzky region alone has 65,000,000,000 
tons, of which about one-third is bituminous. The total 
thickness of ae there is 70ft., as compared with 300ft. 
in the Kuznetzsky field, which includes a larger proportion 
of coking coal. “a 

THE average proportional limit of hot-rolled monel 
metal varies, according to a pa recently read before 
the American Society for Larges § ials, from 35,000 Ib. 
to 49,000 lb. per square inch, is ximately 80 
cent. of the yield point. Calculation. of several of the 
arbitrary, so-called ‘* quality factors ” of monel metal have 
shown it to possess a remarkable degree of toughness as com- 
pared with other metallic materials, including alloy steels. 

Tue Bombay Government, at the instance of the 
Government of India, ised an investigation 
with the object of what amount of water 
power is capable of development in the Presidency. A 
considerable part of the country was covered, the investiga- 
tion extending from the Mani River in Reva Kanth Agency 
to Tadri River in North Kanara. Of the sites examined, 
twenty-one were considered to be sufficiently promising 
for development. All sites investigated or under survey 
lie within transmission distance of one or more railway lines 
and are capable of being developed for industrial or com- 
mercial purposes when required. 

As no concerns capable of exploiting the forests of 

scale have undertaken to obtain 
the necessary the Ottoman Government. 
They have been worked mainly by local Turkish contractors 
on a small scale. Modern sawmill machinery is but little 
in evidente, and almost all work is done by hand in the 
most primitive way. There is no doubt that if modern 
machinery were introduced, and the conservation of these 
forests undertaken on scientific lines, the lumber industry 
of Anatolia would assume consi proportions. 
Labour is cheap, water power plentiful, and the roads for 
transportation of lumber to the sea coast are adequate. 

One of the reports of the American Bureau of Mines 
says that by the propor location of stoppings, construeted 
of canvas or other material, the emergency fan can be 
made to surround the fire area with a blanket of gases 
low in o and high in carbon dioxide, which have been 
quitined by the fire itself. This ean be held 
against the fire by the fan pressure, thus preventing circu- 
lation of fresh oxygen-bearing air in the fire area. With 
the oxygen cut off the fire will eventually be extinguished 
the heat will dissipate. The use of the 
mergency fan, it is said, ‘have its limitations, and in 
the hands of inexperienced fire fighters it may be a menace 
instead of a help. 

ACCORDING to the Journal of the American Institute of 
| Mining and Metallurgical Engineers, Dr, Charles Benson 
Davis, of New York City, claims that he can make and 

has made some of the chemical elements, such as gold, 

| silver, platinum and copper, by the transmutation of a 
|} common element. He has shown samples of the metals 
he claims to have made to members of the Engineering 
Foundation in New York City, and has requested that 
body to investigate his claims and bis methods. Dr. Davis 
is a reputable chemist, says Alfred D. Flinn, Secretary of 
the Foundation, and is a member of the So¢iety of Chemical 
Industry, a Fellow of the British Chemical Society, and 
an honorary member of the Société Académique d'Histoire 
Internationale. 





nearly 20,000,000 acres—would uire 80,000,000,000 
horse-power for a day, or, as it has to be done in about 100 
would require an 800.000,000 wer refri- 
gerating plant to produce sufficient cooling to condense 
the moisture, without considering the cooling of the air 


the case, all that is essential in 





f accident, 
in which no less than 125 passengers suffered shock and 
minor injury and the engine and two bogie coaches were 
badly damaged. Fouling bars are recommended to prevent 
the premature restoration of the points. . 





ifications, instead of providing that material 
must not be from dead trees, is to state that material 


Miscellanea. 





THE proposal for the construction of a tube railway for 
Calcutta has been revived, and an estimate of the probable 
cost is being prepared. 

Ir is estimated that Poland will be in a position to 
export about 30,000,000 litres of alcohol this year, as 
compared with a total production of only 10,000,000 litres 
last year. 

Aw iron mine has been opened in the district of Batu 
Pahat, Johore, Malay Peninsula. There are signs of coal 
in the same district, and there are hopes that ore may be 
smelted on the spot. 

Tae Chinese Minister of Communications has appointed 
@ body of experts to undertake an investigation of the 

of China in the vicinity of the principal railway 
i The experts will pay special attention to coal and 
iron deposits. 

‘Tue new power plant for Pretoria, South Africa, which 
is being constructed in this country, will comprise three 
turbo-alternators of 3000 kilowatts each. Steam will be 
supplied by water-tube boilers at a pressure of 350 lb. 
per square inch. 

Tue mechanical parts, manufactured in Scotland, of 
the new hoist for the Randfontein Central mine, Transvaa!, 
have been put in place. But the completion of the plant, 
which will be one of the largest in existence, is being 
delayed by the non-arrival of the electrical parts from 
America. 

One of the engineering schemes in China, which is 

with the failure of the Banque Industrielle de 
Chine, is that for constructing tramways in Peking, for 
which purpose a loan had been obtained from the ban 
as recently as May 9th. The proposed expenditure on 
the scheme is 4,000,000 dols. 

Wrru the object of enabling the Messina copper mine, 
in the Zoutpansberg district of South Africa, to continue 
in operation, the Union Government has waived a con- 
tribution of £36,000 yearly, by the mine, towards the 
expenses of the Pietersburg-Messina railway. A tax of 
74 per cent. on the profits is to be levied in its place. 
for the water supply of Lahore, India, 
wn up by the municipal engineer. He pro- 
river vi, instead of 
of pumps, and to 

: Bodaminh. The city 
et on be increased in capacity and a new one 
It ed the scheme will cost 24 lakhs 


of which the 

® programme of 

— development of the 

‘colonies. Reports are to be prepared by all the most 

eminent men interested in colonial work. The results of 

the congress will be incorporated in a programme that will 
be presented to Parliament. 


Tue Broken Hill Proprietary Company is contemplating 
the following additions to its plant in Australia :—(1) A 
further blast-furnace, making four in all; (2) a by-product 
plant, to be used in conjunction with the present, and the 
new coke ovens; (3) a duplex steel plant; (4) a con- 
tinuous mill for rolling billets and sheet bars ; (5) a dupli- 
cation of the present rod mill ; (6) a sulphuric acid plant 
for the supply of acid in connection with the production 
of sulphate of ammonia, and for galvanising. The esti- 
ma expenditure on new plant is £3,500,009 


JAPANESE mining i report that there are exten- 
sive and well-proved its of magnesite in Manchuria 
which are of t potential value. The magnesite is, in 
fact, too pure for making into the usual brick form without 
the admixture of 7 to 8 per cent. of iron. Japanese own 
the part of the posits, but considerable areas 
are in inese hands. Occurring with the magnesite are 
important tale deposits, said to equal, if not excel, the 
best-grade French material. The known deposits of both 
these substances are all within from 3 to 10 miles of the 
South Manchuria Railway. 
Wireress telegraphy is to be used as a means of com- 

ication bet Saigon and Hanoi. The submarine 
cable which connects Cochin-China and Tonkin is subject 
to frequent breakage, the cost of repairing which entails 

ter expense than the funds allowed, and for lack of 
funds it has been impossible to repair a breakage which 
occurred in October, 1919. However, in order to secure 
regular service of tel hic communication, the Governor- 
General of Indo-China considers the employment of the 
coast cable still , and he proposes to repay all 
the expenditures entailed for the latter out of the Budget 
of the Colony. ' 
Tae necessity for providing an opening span, to accom 
modate ocean-going vessels, in the proposed new Howrah 
bridge at Calcutta, is being considered by the Indian 
Gover t. A cc ittee has thus been appointed to 
inquire and report on the following points :— a) Whether 
an opening span on the new bridge permitting the passage 
of ocean-going vessels is necessary for the work of the 
port, or whether it would suffice to have a bridge with a 
fixed headway permitting the passage of inland craft ; 
(b) whether the adoption of the latter type of bridge would 
adversely affect any interests and, if so, what interests 
and in what manner. 
Tue electrification of the Sampierdarena-Ovada-Aless- 
andria and the Milan-Bologna lines has been authorised. 
The former e ise will be carried out by the main- 
department of the State Railways, while the supply 
of material and the work in connection with the latter will 
be entrusted to private enterprise. The route of the 
primary transmission line inten to feed the plants from 
which the Benevento-Foggia line is being electrified ha~ 
also been approved in principle, the system to be employed 
being that of continuous current at high tension. This line, 
which will be fed by plants belonging to private industry 
as well as from the integrating plant now under construc- 
tion by the State Railways, is to be so run that it will also 
serve the Sulmona-Castellamare-Adriatico and the coast 











showing evidence of decay or insect infestation exceeding 
a specified limit will not be accepted. 


line as far as Foggia when those lines come to be electrified 
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DIESEL MARINE OTL ENGINES 
VICKERS LIMITED, BARROW-IN-FURNESS, ENGINEERS 
(For description see page 55) 
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FIG. 10--TOP VIEW OF VICKERS-DIESEL ENGINE, SHOWING VALVE MECHANISM 


~. ‘ . nf a m =d : . 
eda a je hd (TF ty On a Pia ah oor ay 
aed | Joe! Eno 
. _ a 
¥ 


FIG. 11—1250-B. H.P_ VICKERS-DIESEL ENGINE FOR THE MOTOR TANKSHIP NARRAGANSETT 
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Locomotive Operation. Notching-up. 


Ir may safely be 
whole history of railways anywhere in the world has 


| such a complete series of observations been made 


as those recorded in the articles entitled ““ Locomotive 
Footplate Experiences,” recently concluded in these 
columns. Our representatives rode on the footplate 
on practically every important line in Great Britain, 
on engines of a variety of types, hauling trains of 
various kinds on various services. They had oppor- 
tunities for Seeing exactly how the engines were 


| handled, and Mr, Poultney particularly, who did by 





far the bulk of the work, has put us in possession of 
such a precise review of locomotive handling on many 
railways that it is possible to make a few generalisa- 
tions which may prove of real value. He was im- 
pressed by the skill with which engines were handled 
by the drivers and firemen, but at the same time it is 
impossible to deny that improvements could be made 
and the efficiency of locomotive operation improved. 
When one observes the amount of driving that is 
done on the regulator instead of on the reversing gear, 
and the reasons given for it—one driver would not 
cut-off early because the short valve stroke wore 
the valve spindle unequally—and when one considers 
the little real knowledge of the superheater it is diffi- 
cult not to feel that an effort is necessary to educate 
drivers in the handling of their engines better than 
hitherto. The late Dugald Drummond gave lectures 
to his men and published them in a valuable little 
book. We believe we are right in saying that no line 
was operated more cheaply than the South-Western, 
and we suggest that it was because his men knew 
fully what they were doing, and because he rigidly 
insisted on engines being run on expansion with the 
regulator full open. Old Stroudley used to say that 
the less the drivers knew about their ‘engines the 
better—they worried less. Those days have gone by. 
Now men must know. 

We propose to-day to discuss notching-up, and in a 
succeeding article shall deal with one or two other 
matters. It was found that some drivers pulled their 
engines back--or “ notched-up,”’ as it is usually termed 

to some point varying from about 30 to 50 per cent. 
cut-off, and regulated the power output by throttling, 
that is, running with the regulator partially open. 
Others, again, ran with a wide open regulator, and 
notched-up to a point which gave them the required 
power to suit the work in hand, then having reached 
a point corresponding to, say, about 20 to 25 per cent. 
cut-off, they, if the speed was higher than required, 
partially closed the regulator. Of the two systems 
of driving, the latter method is, in our opinion, the 
correct To ‘run an engine with, say, a half- 
open regulator, at a 50 per cent. cut-off, when the 
same work could be done with the regulator wide | 
open and the valve gear adjusted for a 25 or even 


one, 


said that never before in the | 
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20 per cent. cut-off, is entirely wrong and an inde- 
| fensible system of working which simply means more 
steam, with the consequence that more fuel is required 
per unit of power developed. If we take two loco- 

| motives exactly alike, and run them at a certain 

| speed, one with the regulator wide open and with a 
| cut-off of 20 per cent., and the other engine at 40 per 
| cent. cut-off, and throttle the steam at the regulator 
till each delivers the same draw-bar horse-power, we 
| find that the engine running at the earlier cut-off 
with a wide open regulator will require something 
like fifteen per cent. less steam, and, of course, 
correspondingly less coal per draw-bar horse-power 
than the engine running with the longer cut-off 
Let us for a moment look at this in another way 
Suppose we have two locomotives, one working with 
saturated and one with superheated steam, but being 
in other respects alike. Under similar conditions of 
speed and cut-off the steam consumption of the super 
heater engine will be possibly 20 per cent. less per 
unit of power than that of the saturated steam engine. 
Now, if the superheater is in charge of a driver who 
habitually runs with his regulator partially closed, 
and uses a long cut-off, and the saturated steam engine 
is run at the shortest cut-off and a wide open regu- 
lator, then on similar work the superheater engine, 
instead of realising the economies that it is supposed 
to do, will, in reality, concume only 10 per cent. less 
steam than the saturated steam engine, not because 
there is anything wrong with the superheater equip 
ment, but because the engine is not properly handled 

| Sometimes we have heard it asserted by drivers that 

| their engines will not run well notched up beyond a 
30 to 40 per cent. cut-off. If that is so, then there is 
something wrong with the valve setting; possibly 
the compression is too great. Whatever it it 

| should not exist, and should be put right, and the 

engine so arranged that it will run freely at the mean 
speeds at which it is intended to operate at the 
shortest cut-off. The great value of the invention 
of the link reversing gear was not so much due to the 
fact that it made it possible for an engine to run in 
either direction ; that was already accomplished by 
the “Gab” motion. Howe’s curved link enabled 
|the valve travel to be altered, the point of cut-off 
to be varied, and the steam to be used expan- 
sively. It is its importance in this respect that makes 
| it one of the chief corner stones on which the fabric 
of the modern locomotive has been built. ‘Super- 
heated more than saturated steam locomotives are 


is, 


| suitable for the higher rates of expansive working on 


account of the absence of cylinder condensation, and 
to run a superheater engine at 50 per cent. cut-off 


| instead of 20 per cent. means that with a steam tem- 


perature at admission of 600 deg. the superheat in 
the exhaust will be 70 deg. instead of 14 deg. At any 


| speed the shortest cut-off gives the least steam con- 


sumption per indicated horse-power per hour. Thus 
far we have discussed the use of the regulator and 
reverse gear purely from the point of most economical 
operation. What method is to be developed if maxi 
mum power is to be developed? In this matter, 
speed and boiler capacity must be taken into 
consideration. For any given cut-off the mean 
effective pressure will fall as the speed increases, 
owing in part to the wire drawing of the steam, and 
in part to the inability of the boiler to supply suffi 
cient steam, the latter cause being, of course, more 
pronounced at the longer rates of cut-off and higher 
speeds. Hence it follows thatif maximum power is to 
be developed andifthe best economy in steam con- 
sumption is to be obtained, the reverse lever must be 
pulled uptowards the centre, and the cut-off shortened , 
with each increment in speed. For each speed the 
cut-off used must be the longest at which the boiler 
will, under normal conditions, supply steam at the 
full working pressure. In order to find out for any 
engine the best combination of speeds and cut-offs 
the locomotive must, of course, be calibrated. In 
the absence of a testing plant this can be done on the 
road by inserting another engine between the dynamo- 
meter car and the train, the engine to be tested being 
ahead of the dynamometer car, and the second engine 
used only as a speed-controlling unit. 


It will be seen that we are under the impression 
that there is room for improvement in the manner 
that locomotives are often operated. Any improve- 
ment made by the better use of the expansive pro- 
perties of steam will bring its certain return in de- 
creased operating costs. This result can be obtained 
without incurring any expenditure. It is an economy 


secured by making better use of the locomotive as 
it is, without the addition of further devices. 


Modernising steam locomotives calls for intelligent 
use being made of the devices fitted. Let us see that 
enginemen are helped to handle their locomotives 
efficiently. They must be taught the value of 
wide open regulator, and of the expansive properties 
' of high-pressure steam, and to assist them in the proper 


a 
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handling of the superheater must be given a pyrometer, 
which is as necessary to the working of the super- 
heater as is the pressure gauge to the boiler. We 
have heard it said that given a good pyrometer a 
steam gauge is unnecessary. That may or may not be 
so, Certain it is, however, that given proper tem- 
perature readings, the steam pressure is practically 
sure to be right ; but, on the other hand, satisfactory 
boiler pressure shown on the steam gauge is by no 
means a guarantee that the temperature of the steam 
delivered to the engines is satisfactory. 


The Testing of Castings. 


Ir is never an easy matter to devise a system of 
testing materials which shall be thoroughly satis- 
factory to all concerned, or even one which shall 
completely avoid the risk of unsatisfactory material 
being accepted and used. Most, if not all, of our 
mechanical tests entail the destruction of the actual 
specimen tested, and such destructive tests can, 
obviously, be applied only to a few selected samples 
of material. The real difficulty lies in securing 


that the samples tested shall truly represent the | 


average quality of the mass. In the case of wrought 
material, such as rolled plates or sheets, bars, rods, 
or even rails, the very process of manufacture serves 
to some extent to ensure homogeneity. Given 
reasonably sound methods of manufacture and the 
avoidance of well-known causes of more or less 
localised defects, there is not much reason to fear 
that a number of plates rolled from the same cast 
of steel, for example, will differ very widely among 
themselves. The moral effect of the testing of 
specimens chosen at random also counts for much 
in securing the avoidance of wide variations between 
the individual pieces of a batch. While, therefore, 
complete certainty of uniformly satisfactory quality 
is not at present attainable by any practicable 
method of inspection and testing, yet a degree of 
certainty sufficient for all practical purposes is, in 
fact, attained by existing methods. 

When we come to consider castings, however, 
the case is very different. Here there is, in the 
first place, far less certainty of uniformity, beyond 
uniformity of gross chemical composition, for the 
various individuals of any batch of castings—and 
even gross chemical uniformity is not altogether 
to be taken for granted in every instance. Further, 
even if part of a given casting is tested and found 
satisfactory, another part of the same piece may 
still be unsound. These difficulties have, of course, 
long been recognised, and they have a very marked 
effect on practice, where the use of castings is always 
discounted by this very consideration of uncer- 
tainty. 
the casting is either made very heavy, or it is dis- 
placed in favour of some form of wrought material, 
such as a stamping or drop forging. On the other 
hand, various methods of testing castings have 
been advocated—sometimes with considerable heat. 
The most obvious of these is simply to take any 
casting of a batch, cut from it a test piece of such 
dimensions as the size of the casting will permit, 


and make a tensile or other test upon the specimen | 
Unfortunately, very serious diffi- | 


thus obtained. 
culties and limitations attach to this simple method. 
In the first place, there are a great many important 
castings whose dimensions are such that only very 
small test pieces of unsatisfactory shape could be 
cut from them; in others, while there are thicker 
portions which would allow of better test pieces 
being obtained, the foundryman rightly points out 
that to take a test piece from some more or less 
isolated thick portion of a casting is to put his 
products to an unduly severe test, since these thick 
portions are usually much the weakest and least 
sound portions of the article. This consideration 
raises the next and most serious difficulty. Even 
in a perfect casting the mechanical properties are 


widely different in different parts, depending upon | 
their thickness or the rate of cooling to which they | 


have been subjected. In this connection we have 


heard of a lengthy series of comparison tests made | 
Aeronautical Inspection Directorate on | tha 
| cent. of the tonnage in hand at the beginning of that 


tions in tensile strength of more than 50 per cent. | quarter. 
In | the slump in the shipbuilding industry is very severe 
view of such facts, how is the tensile strength, for | indeed, and that many firms will suffer badly cannot 
A satis- | be doubted. But when we look at other facts and 


by the 
aeroplane crank case castings, which showed varia- 


in different portions of a single sound casting. 


instance, of a casting to be specified ? 


factory specification could, perhaps, be drawn for | 


specimens to be cut from a particular part of a 
particular form of casting, but—and it is a very big 
‘ but ’—the specification would not be applicable | 
to slightly different castings made of the same | 
material, while the proceeding is open to the further | 
objection that it would be easy for the founder, by 
methods well known to him, to secure a satisfactory | 
result from the portions to be tested without equally 


Where important stresses have to be borne, | 
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| ensuring the satisfactory nature of the rest of the 
casting. On these grounds, the simple “ direct ” 
method has been largely abandoned and tests are 
generally prescribed to be made on a specially cast 
test bar. Here, also, two distinct methods form 
the subject of much discussion. According to one 
“school,” the only right course is to specify a stan- 
dard size of test bar, to be cast in the same sand 
mould as the casting itself, and attached to the 
main casting by a “runner.” Here the idea is, 
obviously, to secure that the casting conditions, 
both of mould and metal, shall be the same for 
casting and test bar; it is, in fact, an attempt to 
obtain a sample of the metal in the “same con- 
dition” as the bulk of the casting. Actually, how- 
ever, the conditions are not, and cannot be, the 
same as in the casting proper. Where the casting 
itself is thinner than the test bar, the latter is likely 
to prove decidedly weaker than the casting, par- 
ticularly as the hotter metal which must be used 
in pouring a thin casting is, for most casting metals, 
unduly hot for the thicker test bars. Similar differ- 
ences arise in regard to the condition of the mould 
itself, while there can be no guarantee that because 
the test bar is sound the casting itself must also be 
free from porosity or other defects. Cases have, 
indeed, been known where the test bar has been 
allowed to “feed” itself from the casting—to the 


always visible detriment of the casting. 


to find that another “school” has arisen which 
frankly admits all the difficulties indicated above, 


make no attempt to obtain representative tests of 
the castings themselves—regarding satisfactory tests 
of the latter character as unobtainable in routine 
inspection testing. For the purpose of furnishing 
a test of the quality of the metal of a given cast, 
however, the simplest possible form of standard 
test bar, which is capable of the easiest and most 
certain reproduction, is obviously desirable. For 
many alloys, this has been found in a simple cylin- 
| drical chill, provided with a sand or clay end, and 
| cast vertically. The tests of such a cast bar do not 
indicate directly the tensile strength of the castings 
| poured at the same time, but they do indicate in 
|@ precise and definite manner the quality of the 
| material of which the castings are made. Where 





necessary, correlation with the strength of definite | 
| portions of particular types of casting can be readily | 


obtained by cutting up and carefully, testing a few 
actual castings. Used in this way, it seems that 
there is much to be said in favour of the separately 
cast standardised test bar. Its value and limitations 
/are known and are frankly recognised by its advo- 
cates. Would not foundrymen—more especially 
those concerned with aluminium and other non- 
ferrous castings—do well to accept it and to accustom 
themselves to its use and its indications, rather than 
to rely upon the seemingly more direct but really 
rather illusory values obtained from other forms of 
| test ? 

| 





The Shipbuilding Returns. 


| Tuere is no gainsaying the fact that Lloyd's ship- 
building returns for the quarter which ended on June 
| 30th last present a gloomy picture, but, nevertheless, 
| there are in them elements of hope. To begin with, we 
‘have in the United Kingdom over three and a-half 
million tons of merchant shipping under construction. 
It is unfortunately true that we have to subtract from 
that gross total one-third for tonnage on which work 
has been suspended, and that the corrected figure is 
no more than about two and one-third million tons. 
We have, furthermore, to face the uncomfortable fact 
that whereas in pre-war days some twenty-three per 
cent. of the- total tonnage in hand was launched per 
quarter, the output for the last six months fell as low 
as eight and a-half per cent. Finally, to pile up the 
gloomy features of the returns, it must be noted that 
there is a continued reduction in the new tonnage laid 
down ; so low, indeed, is this figure that in the June 
quarter the new tonnage was no more than two per 





All these facts show unquestionably that 


figures we see that if we regard the shipbuilding 
industry as a national asset there is a better side to 
the picture. To begin with, we have three and a half 
million tons of shipping under construction. How long 
it has been, or how long it may remain—within reason 
—under construction, cannot alter the fact that we 
easily dominate the world once more in the poten- 
tiality for output. The total for the whole world, 


benefit of the test results, but to the serious and not | 


In view of these difficulties it is not surprising | 


and finds it best to regard the test bar as a mere | 
index of the quality of the metal of the cast and to | 


quarter million tons, and of that total the United 
Kingdom accounts for over three and a-half million 
tons. It is worth bearing that fact in mind as g 
check on depression. It is true, we may—almost 
inevitably, we shall—lose heavily on the present 
ships, but the industry is being saved, and when 
the revival comes will be once more in an unassai!,b]e 
position. America, once dreaded, is not makiny a 
success of shipbuilding from the industrial stand)... nt. 
She has now under construction no more than sev on- 
teen per cent. of the amount she had in March, }:)\9, 
and in the four other shipbuilding countries— Holl. 1d, 
France, Italy and Japan—there is a total decreas. of 
nearly one hundred and seventy thousand tons, as 
compared with the preceding quarter. It is oily 
when we look at the position of our competitors tat 
we see how strong our own actually is. And we ay 
confidently that, bad as the state of affairs is nov. in 
the view of the shipbuilder—who has our fall sympa. |iy 
—the shipbuilding industry of the kingdom is, w!.-n 
looked at nationally, full of magnificent possibilit.s, 
and that all the pessimistical forecasts that frighte: -d 
us during the war are falsified. It needs but a revi. a! 
of trade, which must come before long, combined wh 
the goodwill of the shipyard hands, and we shall s.- 
the aspiration to build three million tons of vess:|s 
per year in the United Kingdom realised. 





in Power Station 
Design. 


No. L 


Developments 


Wuitst much has been written within the la. 
few years upon the desirability of generating 
electric power on new and more economical line-, 
progress in that direction has been slow and di 
appointing. The report which was issued in 1917 bh 
the Coal Conservation Sub-committee gave details «1 
a colossal scheme for the supply of cheap electri 
power throughout the United Kingdom, but {: 
various reasons, which need not be discussed in tl» 
present instance, little, if anything, of a practicw 
nature has so far been accomplished. There is no 
doubt that from the point of view of saving coal, t]» 
policy of erecting large power stations in place of th 
many small and uneconomical stations now in exist 
ence is sound, provided, of course, that it can b 
shown that the capital expenditure involved will no: 
| place the consumer in a worse position than that i: 
which he already finds himself. When the report 0! 
the Coal Conservation Sub-committee was issued, 
the possibility of the cost of labour and material- 
attaining the high level which it has reached was not 
apparently realised, but it now appears that, so far 
as London is concerned, at any rate the wholesal: 
scrapping of plant at this juncture is impracticabl 
On account of the present high cost of plant and main-, 
as compared with pre-war prices, proposals to abolis! 
existing stations, and especially the largest and best - 
managed stations, should be considered with extrem 
care, for it might easily happen that although in son 
ways the generation of current in a small number oi 
super stations would be beneficial, there would be no 
gain in the direetion of supplying current at chea) 
|rates. Instead, therefore, of shutting down all exist 
| ing stations and taking the supply from new capital 
| stations erected upon suitable sites, as was originally 
proposed, the tendency appears to be at the present 
time to retain and develop certain more or less modern 
stations, and gradually to shut down the remainder, 
and to establish new capital stations as required. 
This proposal has been put forward, in connection 
with the supply of electricity to London, and the idea 
seems equally applicable elsewhere. 

Judging by the present rate of progress, taking into 
account the financial and other obstacles, it will 
probably be many years before a suitable time arrives 
to put the entire scheme, as set forth in the 1917 
report, into practice, and by that time new and more 
economical methods of generating electricity may be 
in sight. So far as can be seen at present, however, 
the best method of providing large quantities of elec- 
tricity is by means of a relatively small number of 
power stations, equipped with turbo-generating units, 
each capable of developing from 25,000 to 50,000 
kilowatts. Economy in the production of electric 
power involves generation on a large scale, and dis- 
tribution over wide areas. Large stations, it is said, 
can be built and equipped at a cost per horse-power of 
one-half of the cost of small plants. Labour-saving 
machinery can be introduced with greater advantage, 
skilled supervision of the highest order becomes 
commercially possible, and all the incidental costs of 
wages, repairs, stores and management expenses are 
spread over a larger turnover, so that their effect on 
costs decreases in proportion. Large steam turbines 
working at high pressures are the most economical 
machines at present known for converting the heat 
energy of coalinto power onalargescale. The average 
consumption of coal per horse-power hour in works 
in this country is estimated at over 5lb., whereas 
the properly designed and operated large station can 











Germany alone excluded, is less than six and a- 


produce the same power for less than 14 lb. Because 
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f the diversity in the time of use of power by the 
‘rious consumers of electricity, the machinery of a 
‘ge station, would be, it is argued, more regularly 
iployed, which would have the effect of not only 
reasing the output of the plant, and therefore of 

»reading the capital charges over a bigger turnover, 

sit also of permitting the machinery to be worked 
ire efficiently, and hence of reducing the coal con- 
mption. But it is interesting to note that although 
ich has been said about the diversity factor, it has 

en found, after carefnl investigation, that in the 
se of London, if all the principal electricity under- 
kings were to be supplied from a single source— 
ich, of course, is impracticable—the diversity factor 
yuld only amount to 1.7. That is to say, the sum 
the maximum demands upon the various individual 
tions would only be 7 per cent. greater than the 
mbined maximum demand upon a single station, 
and under any actual conditions, therefore, with 
veral generating stations at work, it would not 
pear large enough to make any appreciable differ- 
ice in the cost of plant. The conditions may be a 
od deal?different elsewhere, but whether the super- 
power stations are going to work with a 60 per cent. 
id factor, as some claim, we do not know. In any 
ise, there is no doubt that all uneconomical stations 
ight to be abolished. At the present time, the 
ipply of electricity in Great Britain is dealt with 
y some 600 undertakings. The average generating 
lant capacity of those having power stations is 5000 
orse-power, or about one-fourth of the horse-power 
f a single generating machine which is now con- 
idered to be of the economical size. 
The practice of linking up stations has a good deal 
o recommend it from the point of view of saving 
val, although it cannot be regarded as a final solu- 
tion of the problem. But until the time arrives when 

(he existing uneconomical station can be shut. down, 

the practice might well be extended, for the East End 

f London and in various other parts where stations 
have been linked together appreciable economies 

have been effected. One of the principal advantages 

of the system is that it enables stations to be worked 

-conomically over week-ends and at other times of 

light loads, for instead of running a number of under- 

loaded stations during such periods, it is possible to 
leal with the load with a single station. 


By-" RopucTs anp Waste Hear. 


Some of the recommendations set forth in the Coal 
(onservation Sub-committee’s report have not of 
late received very much attention, but they will 
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consider the possibilities of other fuels, such as oil 
and coke. The consumption of coke in power stations 
as a substitute for coal increased from 26,368 tons per 
annum in 1918 to 114,991 tons in 1919, and although 
even the latter quantity is relatively small to the 
total amount of coal used annually by the electricity 
supply industry, sufficient evidence has been obtained 
to prove that technically coke is, to some extent, an 
efficient substitute for coal. A good deal of con- 
sideration has been given abroad to the question of 
using pulverised coal and colloidal fuel, which is 
composed of low volatile fuel mixed with crude oils 
Before considering the latter class of fuel, however, 
pulverised coal should be dealt with. Certain engi- 
neers claim that that class of fuel has a great future 
before it, and a good deal is being done in the way of 
equipping power stations with pulverised fuel plant 
in America, Perhaps the most notable example of the 
use of pulverised fuel is at the Milwaukee Railway and 
Light Company’s station at Milwaukee, Wis., where on 
December 15th, 1920, eight boilers fired with pul- 
verised coal and two 20,000-kilowatt turbo-generators 
were put into operation, each boiler having a heating 
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bottom of the combustion chamber, from whence ii 
| could readily be withdrawn. It was also deposited 
in the form of fine dry dust on the tubes, and par- 
ticularly towards the back of the boiler, but owing 
to its fine and dry nature its removal did not present 
difficulty. A certain percentage of the ash was also 
deposited in the back flues, but there again it was quite 
dry and fine. With the second coal the deposit in the 
combustion chamber was naturally much greater, 
and the sticky substance piled up very rapidly, but 
it was easily removed when at a high temperature, 
whilst when cold it formed a friable dross which could 
easily be broken up with the rake. The deposit on the 
tubes with this second coal was much more abundant, 
and to maintain the normal working of the boiler 
it was found necessary to clear these tubes with a 
steam jet. 


Literature. 





surface of 13,060 square feet and a normal evaporation 
of 45,057 Ib. of water per hour. During the time that 
the plant has been working the boilers have been in 
service twenty-four hours per day, and for eight hours 
daily they have generated steam at the rate of from 


The Social and Industrial History of Scotland ; From 
the Union to the Present Time. By James Mac- 

? xmvwon, M.A., Ph.D., D.D. London: Longmans, 
Green and Co. 

Wrrs the exception of the Jacobite risings of the 


67,585 lb. to 90,114 1b. per hour without trouble of | eighteenth century, the history of Scotland since 
any kind. The fuel used is a bituminous coal, having | 1700 has been so completely associated with the 
a thermal value of about 10,300 B.Th.U.’s. The coal | evolution of her industries and commerce that no 
contains on its arrival at the works from 10 to 14 per | historian, without a very intimate and sympathetic 
cent. of moisture, but before pulverising takes place | aequaintance with industrial and commercial life and 


it is dried mechanically. The steam consumption of 
the turbines ranges from 10.4lb, to 11.21lb. per 
kilowatt-hour, and when the entire plant, which will 
have an ultimate capacity of 200,000 kilowatts, is in 
operation, it is confidently expected that a kilowatt- 
hour will be produced with 1} lb. of coal, or with about 
15,600 B.Th.U. The chief engineer of the plant, Mr. 
John Anderson, states that even though the plant is 


results so far obtained show conclusively that this 
station is the most economical one in America. Ina 
report recently compiled by Mr. 8. L. Pearce, the 
chief engineer at Manchester, on his recent visit to 
America for the purpose of studying American central 
station practice, it is stated that the adoption of 


| pulverised fuel in conjunction with the existing types 


of water-tube boiler furnaces or some modification 
thereof, is one method which offers strong possi - 
bilities for increasing the efficiencies of such plants. 





probably be reconsidered in due course. It was 
suggested, for instance, that the plants should be so 
designed that as methods are perfected for extracting 
by-products from the fuel before using it for the pur- 
pose of the production of electric power, by-product 
plants could be combined with the power plants. | 
Another important recommendation which has, it 

seems, been overlooked by many writers on the 

subject, is that power available from surplus gas 

or waste heat should be turned into electricity on 

the spot in local plants which would feed into the 

main distributing system. A good deal in this direc- | 
tion could, it seems, be done. Up to the present, the 
practice has been confined mainly to the stations on 
the North-East Coast, where steel and blast -furnaces 
and similar sources of waste heat are most accessible. 
The principal rival to coal at the present time is said 
to be waste heat. In his paper read before the British 
Association in Newcastle in 1916, Mr. R. P. Slone 
gave some interesting information regarding the waste 
heat stations associated with the North-East Coast 
electric supply system, which, as is well known, is 

worked very economically. At the time the paper | 
was read, power was being supplied to consumers at 
the rate of about 4d. per unit. Referring to these 
waste heat stations Mr. Slone said that the counties 
of Northumberland and Durham and the North Riding | 
of Yorkshire produced some 7,500,000 tons of coke 

per annum, the bulk of which used to be made in | 
old-fashioned beehive ovens. During the preceding | 


Briefly, the principal advantages claimed for the 


system by the makers of coal-pulverising and burning | 


equipments are as follows :—(1) Troubles arising from 
poor coal are largely overcome; (2) flexibility of 
operation ; (3) smokeless operation is easily secured ; 
(4) the large surface exposure of the particles, result- 
ing from fine pulverisation, permits rapid and com- 
plete combustion ; (5) pulverised coal can be burnt 
more easily than other coal ; (6) clinkering problems 
are eliminated ; (7) stand-by losses are also practic- 
ally eliminated ; (8) prompt control of the entire firing 
operation ; (9) a power plant equipped for burning 
pulverised coal is independent of any particular 
grade or quality of coal, and can operate with the 
cheapest grade available in the locality ; (10) as a 
relatively low percentage of excess air is required for 
burning, higher efficiencies can be obtained, all the 
air required for theoretical combustion being supplied 
with the coal thoroughly mixed at or around the 
burner ; and (11) all the combustible material in the 
coal is consumed, provided furnace capacities are not 
exceeded. 

The fear of explosions with pulverised fuel has 
probably had something to do with its slow progress 
in this country. It is said, however, that with all the 


| modern plants which have been put down in the 


United States, the explosions which have occurred 

all of which, by the way, have been of a minor nature 
—have been directly traced to gross carelessness on 
the part of the works staff or to faulty design. The 


new and is not working at its maximum efficiency, the | 


decade, however, the retort type of oven had, as Mr. insurance companies of America in 1916 made the | 


Slone explained, made rapid progress on account of | following rules with regard to the insurance of 
its increased coke yield and of the value of the by- powdered coal installations :—If the coal is pul- 
products recoverable. The waste heat from these | verised in any other building than in the pulverising 
ovens and from the blast -furnaces and the exhaust | house, there will be an additional charge of | per 
steam from blowing engines in the Cleveland district cent. on all insurance on the property. If the coal is 
formed, Mr. Slone continued, a considerable source of pulverised in the pulveriser house and within 75ft. 
power. The problem of the utilisation of that heat | of the main building, there Will be an extra charge 
had, he said, been solved by the establishment of | of } per cent. forinsurance ; also if the powdered coal 
local generating stations, In which such surplus power is stored in bulk at the furnaces, there will be an 
was available. These plants fed into the main power | additional charge of } per cent. on the insurance. 
companies’ system, and the stations worked in| I¢ will be seon therefore that if the pulverised plant 
parallel with the five main generating stations of the | is placed at a greater distance than 75ft. away from 
power companies’ system. Moreover, these local | the main building and there is no powdered coal stored 
generating stations, or waste heat stations, as they | at the furnaces, no additional premium is imposed. 
are commonly called, were run so that they each/ Another matter which calls for consideration in con 
supplied the maximum amount of energy possible— | nection with the use of pulverised coal is the com- 
depending upon the supply of waste heat or steam | position and disposition of ashes. There are not, 
available, and all the regulating was dene by the} however, any real difficulties in this direction. In a 
main stations. — The company having a market for recent trial in France on a Naeyer boiler the com- 
current many times greater than the output of any | position and deposit of the ashes were particularly 
individual waste heat station, was able to run such} noted. The boiler was run continuously for three 
stations continuously at their maximum output. | weeks, and the two following classes of coal were 
We may add to the foregoing that the system still | used :—Analysis I; Volatile matter, 20.85 per cent.; 
continues to work well. ash, 15.6 cent.; moisture, 1.35 per cent. 
Analysis II.: Volatile matter, 18.7 per cent.; ash, 
45.5 per cent.; moisture, 6 per cent. With the first 
The high price of coal has of late led engineers to | coal the ash was deposited in a sticky mass at the 


| 





PULVERISED FUEL. 


| progress, can be expected to compile a record, still 
| less paint a picture, of the period of any value to the 
| modern reader. Dr. Mackinnon, Professor of Eccle- 
| siastical History in the University of Edinburgh, has 
already written several historical works, including 
one, @ companion volume to the present book, dealing 
with the social and industrial history of Scotland from 
the earliest times up to the Union. That volume, we 
have little doubt, satisfactorily portrayed the con- 
ditions prevailing in the period covered by it. The 
Union, however, marked a turning point in the 
country’s life. With the opening of the English and 
colonial markets to Scottish traders, nothing short 
of a revolution in the country’s outlook became 
manifest in the second half of the eighteenth century. 
Nothing short of an equal revolution of outlook is 
demanded of the historian who would seek to cover 
both periods. 

So far as the social side of his subject is concerned 
we have little serious objection to Professor Mackinnon 
as historian, although we are not prepared entirely 
|to acquit him of a leaning towards emphasising the 

shadows in the picture. But on the industrial side 
we find him a mere recorder of facts and figures 
presented without the least artistry, without sign of 
\ the least appreciation of the marvellous story which 
| they indicate. He is so obviously out of his depth 
in dealing with industry that we can truthfully express 
our admiration for the grit with which he has stuck 
to an apparently uncongenial task. He does not write 
as one with first-hand knowledge of industry, nor from 
the list of references which he gives are we satisfied 
that he has chosen the sources of his information with 
} much perspicacity. We have, for instance, no objec- 
| tions to his turning to the Scottish Bankers’ Magazine 
| for information concerning Scottish banks, but why 
|should that journal, estimable though it be, be con- 
sulted and drawn upon for information concerning 
| Scottish agriculture, printing, coal mining, iron and 
| steel, mineral oil, shipbuilding, marine engineering, 
linoleum, dyeing and railways ? 

| We take exception not only to the dyspeptic 
|manner in which the author presents his facts and 
| figures, but also here and there to their accuracy. 
Some of the errors are curious, and would be almost 
inexplicable were we not aware of the extent to which 
| the information in the book has been compiled from a 
miscellany of sources. The author states, for instance, 
that Perkin, the discoverer of the first coal tar dye, 
carried out his experiments in the dye works of Messrs. 
| Pullar, at Perth. Scotland needs no added glory that 
| we should thus rob England of her due. A mistake 
of a similar nature is made in the statement that 
Mr. Charles Mackintosh began the manufacture of 
waterproof cloths at Glasgow towards the end of the 
eighteenth century. Glasgow has the credit of 
claiming Mackintosh as one of her sons, but he 
honoured Manchester when it came to the commercial 
manufacture of his waterproof garments. In any 
event, Mr. Mackinnon has forestalled the birth of th: 
| process by quite a quarter of a century. These 
misstatements of facts are of small importance, but 
they nevertheless shake our faith in one claiming 
our attention as a historian. As for his figures he fails 
to inspire us with a greater confidence, for the only 
|examples we have checked we find to be hopelessly 
wrong. Dealing with the output of locomotives in 
Scotland, he states that in 1911 the North British 
| Locomotive Company turned out 7346. This figure 
is actually ten times the company’s advertised annual 
capacity. In the same year, he adds, the railway 
companies’ works at St. Rollox, Cowlairs and Kil- 
| marnock completed respectively 2758, 2351 and—by 
|an extraordinary coincidence—2351 engines. It is 
sufficient comment on these figures to say that they 
are from two to four times as great as the number 
of locomotives owned by the railways in question. 
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A 60-Ton Self-Propelling Floating 


Crane. 
DuriInc May last, a %0-ton self-propelling floating 
rane was delivered by the Werf Gusto, Firma A. F. 


Smulders, of Schiedam, Holland, to the Manchester Ship 
Canal Company. The crane is of the firm's “ Gusto’ 
slewing and derricking type, and is provided with two 
blocks, one capable of working with loads up to 60 tons, 
and the other up to 10 tons, both arranged so that the 
crane can deposit heavy loads on its own pontoon. The 
loads are counterbaJanced by two travelling ballast 
weights, the effect of which can be varied by traversing 
them horizontally, so that by their means the pontoon 


which carries the crane will remain practically level 
athwartships while lifting all loads up to 60 tons. 
The crane rests on a tower built in the pontoon. The 


former is secured to the sides as well as to the hottom of the 
atter. This tower is of conical shape, and is provided 
with a bearing at the top. The main parts of the crane 
consist of the revolving framework and the jib. The 
framework is composed of an upper platform, which rests 
on the top bearing, a lower platform, on which the centre 
rollers of the tower and travelling counterweights are 
fitted, and the connecting structure between the two 
platforms 

The maximum height of the hooks, both for the main 
and the auxiliary hoist, is 65ft. from water level at lowest 
position of the jib. The hoisting ranges are 75ft. and 
120ft. respectively. The maximum radii of the hooks 
are 60ft. and 76ft. respectively, which correspond with a 
distance of 324}ft. and 47}ft. respectively clear of the 
pontoon. The jib can be lowered so that its highest point 
i8 not more than 73ft. above the water lines. The hoisting 
speeds for the 60 and 10 ton loads are 7it. and 40ft. per 
minute respectively. A complete revolution with the 
full load of 60 tons was made at the trials in about 2 min. 

The cabin in which the machinery for effecting the 
various movements of the crane is placed is situated on 
the lower platform. At the back of it and between the 
ipper and lower platforms are two vertical screw spindles 
for raising and lowering the jib. A counterweight, moved 
with these shafts between vertical guides serves partly 
to balance the weight of the jib. The latter is conected 
to the framework by means of two horizontal pins at the 
front of the upper platform and to the movable counter- 
weight on the vertical screw spindles by two tie-bars. 
By means of these tie-bars the jib can be derricked from 
its lowest position to its highest position. 

All the movements of the crane are effected by electric 
motors, of which there are seven in all. The power is 
transmitted from the motors by worm and spur gearing 
with machine-cut teeth. Electrical brakes are fitted to all 
the motor shafts. The various movements are controlled 
from a cabin placed on the top of the crane framework. 
The driver, having a clear view not only of the load, but 
also of the deck of the pontoon, is able to observe the 
movements of weight he is dealing with. In front of him 
are the controllers with which he can control any of 
the motors as required. All the controlling apparatus 


is arranged close together so that the driver can 
make any required movement without altering his 
position. In the cabin are a’so placed the necessary 


switches, measuring instruments and resistances for the 
electrical equipment, the apparatus for controlling the 
inclination of the vessel, and an indicator on which the 
position of the jib can be seen at any moment as well as 
the distance of the hooks from the centre of tower. There 
are telephones between the controlling and machinery 
cabins, and speaking tubes between the former and the 
deck and machinery cabin. There is a special emergency 
switch for use in the event of it being necessary to stop 
any operation instantaneously. 

The builders explain that only one man is required in 
the control cabin for working the crane, this simplicity 
of handling being made possible by connecting up the 
electrical installation in accordance with the Ward 
Leonard system. For the system, as applied in the 
present instance, it is claimed that (a) any load can be 
hoisted or lowered at extremely low speeds, which is of 


| available for carrying cargo instead of passengers. 
| dows to open are fitted the full length of both sides of the 
| cabin, and heating is provided by means of hot air muffs 
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the importance when handling heavy weights, 
erecting, &c.; (b) that any weight can be moved at 
varying speeds without any change being made in the 
mechanical transmission; (c) only weak currents are 
controlled, so that wear and tear of contacts is reduced 
to a minimum, and there is practically no loss of energy ; 
(d) the starting of the motors is accomplished without 
placing any undue stresses on the crane structure or the 
transmission gear; and (e) owing to the small number of 
controllers, switches, &c., maintenance charges are low. 
Wherever possible, safety devices, such as switches for 
limiting the working range of each movement, have been 
fitted. Emergency switches, electrical brakes and an 
automatic cut-out for guarding against too heavy currents 
are also provided. 

The current for actuating the motors is supplied by 
dynamos which, together with their switchboard, are 
placed in the pontoon. These dynamos are driven by 
one of the compound propelling engines. The cables 
conveying the current pass from the dynamos to the 
interior of the crane tower, and are connected to the 
slip rings on the outside of the upper end of the tower. 
From these slip rings the current is collected by brushes 
and distributed to the various motors in the machines 
and to the control cabins. An extensive electric light 
installation is provided for the pontoon and the crane. 
By means of a clutch the engine previously mentioned 
can be coupled to the propeller shaft. The machinery for 
propulsion consiste of two sets of vertical compound engines 
with an independent surface condensing plant. At the 
trial trip on the river Meuse an average speed of 5} knots 
per hour was attained. Between the two engine-rooms is 
placed the boiler which is designed for a working pressure 
of 150 lb. per square inch. The deck machinery includes 
two windlasses, hand steering gear, bollards, engine-room 
telegraph gear, &c. 

The deck aft in the path of the radius of action of the 
crane is free of all obstacles and is especially strengthened 
so that any heavy weight may be placed on it. Cabins 
for the officers and crew, galley, lamp room, lavatories, 
also coal bunkers, water tanks, store rooms, &c., are built 
on deck or in the pontoon. Only three men are required 
for operating the crane, viz., engine driver, deck hand and 
crane driver. 

The crane was towed from Schiedam to Manchester 
without the jib being dismounted. One of the illustra- 
tions on page 72 shows the crane undergoing her trial 
on the Meuse, while the other shows it lifting a test load 
of 60 tons. It will be observed that, in the latter, the 
pontoon is practically level. The different positions of the 
siiding balance weight boxes in the two views will also be 
noted. 
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The Bristol Ten-Seater Aeroplane. 


THE new ten-seater aeroplane illustrated herewith is the 
latest product of the Bristol Aeroplane Company, Limited. 
It is a single-engined tractor biplane having an enclosed 
cabin for eight passengers and an open cockpit for the pilot 
and mechanic. The 450 horse-power Napier ** Lion” 
engine is carried.on a detachable mounting which also 
supports the nose radiator and oil tank. Complete access 
to the engine can be obtained by releasing six self-locking 
fasteners, no part of the cowl having to be removed from 
the machine for this purpose. An electric starting device 
is fitted, as well as hand turning gear operated from the 
ground. 

The saloon is entered through a door aft of the lower 
plane, and in it six of the passengers sit facing forward 
in separate chairs, the other two facing aft. The seats are 


| collapsible and, when folded, project only Sin. from the 


saloon sides, thus leaving nearly the whole floor space 
Win 


round the exhaust pipes. For the convenience of 


passengers liable to air-sickness a small concealed, self- 
emptying basin has been provided in close proximity to 
each seat. These basins fold against the side of the saloon, 
When it is 


the waste pipe discharging through the floor. 
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desired to use the machine solely for 
cargo the space available has a length of 10ft 
height at the centre of 5ft. 9in., and a width of 4ft. 

The cockpit in which the pilot and mechanic are accom 
modated is situated between the fire bulkhead and the 
front spar of the top plane, and from it a very fine field 
of view is obtained. Below the pilot's cockpit is a luggage 
compartment 4ft. 6in. long by 4ft. wide and 2ft. Gin. high, 
to which access is gained through a trap door in the under 
side of the fuselage. 

The two main petrol tanks, of 50 gals. capacity each, are 
slung under the bottom planes in line with the inner 
interplane struts. Petrol is drawn from either of these 
tanks by two Vickers centrifugal pumps coupled in series, 
and delivered through a Vickers hand pump to the 
carburetters. any surplus passing to a 10-gallon gravity 
tank and overflowing back to the particular main tank 
in use. A Smith capacity gauge for each of the main 
tanks is fitted on the instrument board. 

The chassis is of the four-wheeled oleo-elastic type, w ith 
wheels in tandem. Brakes are fitted to the rear wheels 
and are operated by a car type lever in the pilot’s cockpit. 
A gate is provided for the brake lever so that the brakes 
may be operated together or singly as required. Elastic 
rings are used for suspension and the carriers have been 
designed to permit these rings readily to be renewed. The 
oleo plungers are fitted with a special type of tapered 
needle valve to control the passage of the oil through the 
plunger in such a way as to give a constant oil pressure 
throughout the stroke of 8in. 

The flying controls are operated by means of a single 
lever of the wheel type. All the cable pulleys are 5in. in 
diameter. The incidence of the tail planes can be varied 
by means of a lever and quadrant adjacent to the pilot, 
so as to trim the machine under all conditions of speed 
and load distribution 

Behind the engine a steel fireproof bulkhead is fitted 
and all the control connections pass through it in glands. 
No petrol is carried in the body of the machine aft of this 
bulkhead. In the roof of the machine a special emergency 
exit, measuring 2ft. 2}in. by 2ft. 2in., is provided. It 
operated by a quick release gear should occasion arise 
In the pilot’s cockpit a complete wireless telephone and 
telegraph installation is provided within reach of the 
mechanic. In order to permit communication between 
the pilot and the passengers a small trap door has been 
provided in the body to allow messages to be passed 
through when required. 

The following list gives some of the leading dimensions, 
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&c., of the machine : 
Span 54ft 
Length overall! 42ft 
Height Lift. 
Weights— 

As passenger machine Ib 
Machine empty with water 3900) 
Wireless installation P oe 63 
Fuel and oil for 400 miles (100 gals, petrol 

and 6 gals. oil) 798 
Crew (two) ce 360 
Passengers (eight) 1280 
Baggage (50 Ib. per passenger ) 400 

6801 
As cargo machine : 
Machine empty with water 3800 
Wireless installation 63 
Fuel and oil as above 798 
Crew (two) 360 


Cargo 2079 
7100 
Performance at full load 

199 


Speed at ground level 122 m.p.) 


Speed at 5000ft 118 m.p.h 
Speed at 10,000ft. : 114 m.p-h. 
Time to climb to 5000f¢t 9 min 
Time to climb to 10,000f 22 min 

13. 500ft. 


Ceiling 


THE number of railway owned wagons undergoing repairs 
has now apparently reached pre-war level. In April, 1920, 
the percentage was 5.4; in April this year it was 3.1 per 
cent, 
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Factors Necessary for Highest 
Engineering Success,* 


Wuav are the most important elements that contribute 
ded under 


to the suecess of an engineer ? They can be inelw 


five heads, namely: (1) technical ability, (2) breadth of | 


knowledge, (3) initiative, (4) executive ability, and (5) 
ability to write and speak clearly and forcefully. 

(1) Technical Ability.—Apparently, in the past at least, | 
the chief aim of the ergincer has been to perfect himself | 
in technical details. Many, if not most, engineering 
instructors have been impressed with the magnitude of 
the field of engineering knowledge, and have given their 
best effort to imparting to their students what they 
believed to be the technical information needed in their | 
future work. Therefore, the chief aim of the engineering | 
student has been naturally, and almost universally, to | 
acquire facts about his chosen profession. 

1 have just intimated that by common consent engineers | 
have agreed that one of the mistakes in the past, both in | 
college and out, has been that of considoring the sole aim 
of the engineer to be the acquisition of technical details, | 
und in various ways the profession is now seeking to over- | 
come this handicap. 

What may the engineering student do to correct this 
mistake ? First, he must be thoroughly convinced that! 
the mere accumulation of technical information has little 
or no educational value. He should never overlook the 
tact that the power to observe closely, to reason correctly, 
and to state clearly are of vastly greater importance than 
any amount of technical information; and he should not 
forget that technical details without these qualities are 
absolutely useless. Technical details speedily get out of | 
date ; but these qualities are never out of date, and are | 
always valuable whatever a man does. 

Of course, there must be some intellectual development | 
in the acquisition of technical information, but the student 
should continually seek to get the maximum intellectual 
development as he acquires technical facts. He should 
seek to understand the relations between the facts and 
fundamental principles, should inquire the reasons for the 
particular practice, and determine whether it is general or 
due to some limiting condition of time or cost. He should 
regard his study as a test of how quickly and certainly 
he can acquire the significant facts from-the printed page, 
and in reciting he should take pains to see how clearly, 
fully, and orderly he can state his facts. In all his work he | 
should seek to develop and strengthen his intellectual | 
powers rather than merely to acquire facts. 

Please do not misunderstand me at this point. Of course, 
the engineering student must study technical matter, for | 
that is what distinguishes the engineer from other pro- 
fessional men; and his study is the instrument or the 
means by which he develops his intellectual faculties. 
However, the development of the mental powers is the 
most vital element in an education. 1t alone confers that 
power which masters all it touches, which can adapt old 
forms to new uses, or creatc new and better means of 
reaching old ends; and without this power the engincer 
cannot hope to practice his profession with any consider- 
able chance of success. The formation of correct habits 
of thinking and working, habits of observing, of classify- 
ing, of investigating, of understanding, of getting clear 
and distinct ideas, of proving instead of guessing, of weigh- 
ing evidence, and of doing thoroughly honest work, is a 
method of using that power economically. The power 
to acquire information, and the knowledge of how to use it, 
is of far greater value than any number of the most useful 
facts. I repeat that the accumulation of facts is practically 
worthless, 

{2} Breadth of Knowlelge.—The second factor I men- 
ttdoned as necessary for the success of an engineer is breadth 
af,knowledge. The engineer should understand at least 
some of the fundamentals of economic problems, of social 
eanditions, of political questions, of legislative action, and 
know something of the subtle relations of labour and 
capital, of the factors affecting international trade, and of 
other questions that form the subject of the thinking and 
conversation of his business associates and other pro- 
fessional men. If the engineer is found seriously lacking 
in knowledge of these subjects, the layman considers him 
an ignorant man. 

As a rule, almost without exception, engineering students 
have sought to give all their time to technical matters to 
the exclusion of the study of such subjects as language, 
history, ecomomics, political science, and sociology. An 
engineer must live with other men, and in his ordinary 
»onversation he will be judged largely by the breadth of 
his knowledge of matters social, industrial, and financial. 
If an engineer in ordinary conversation has no opinion 

eeoncerning the leading vital questions of the day, as, for 
example, the relations of labour and capital, or the new 
Federal law concerning water power development, or the 
questions pending before the National Railroad Labour 
Board, then intelligent men will not be interested in culti- 
ating his acquaintance, and will conclude that he is not 
. man of force or vision, and consequently his position as 
n engineer, as a technical man, will suffer. 

What can an engineering student do to broaden his 
knowledge outside of technical matters? Frankly, I say 
not very much while in college ; but while still a student 
he can make up his mind that these matters are impor- 
tant, and he can begin by giving increased attention to 
-uch discussion of these subjecta as he finds in the ordinary 
newspapers. At first he will get only a confused idea from 
such reading; but by persistent effort the leading prin- 
ciples will gradually emorge from the haze, and he will 
begin to understand something about these questions. 
Incidentally, such reading will be of inestimable value in 
teaching him to weigh evidence, to sift the wheat from the 
straw, and to discriminate between truth and error. 

Unfortunately, most of the engineering student’s work 
at college has to do with absolute truth, and all he has 
been expected to do was to accept on faith the principles 
tated. But when he gets out into actual life he will find 
that the principles with which he has to deal are entangled 
with opposing views, and it will require great insight and 
patience and perseerance for him to acquire that point 
of view which he believes to be the wise or the correct one. 





* Frot an address by Ira O. Baker, M. Am. Soc. C.E., at the 
Installation cf the Purdue University Student Chapter, April 
5th, 192), 
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" c le part of any | 
man’s education, and particularly of an enginecring | 
student who has devoted most of his time to the study of | 
absolute truth. 
One of the best means of broadening his horizon is to | 
read regularly and systematically a good technical journal ; 
but an engineering student, in addition to keeping an eye 
on the less transient and less ephemeral articles of a good 
daily paper, should also read the political or governmental 
or financial articles in at least one of the standard monthly | 


es 
(3) Initiative. —The third important factor in the pre- | 
paration of an engineer is initiative. The most successful | 
engineer must have the ability to devise new solutions of 
an old problem, the power to discover new methods of 
accomplishing results, the capacity to find ways and 
without waiting to be told. Without the power 
initiative, the power of self-direction, no one can hope t 
be — with large responsibility. Men who are at 
head of large enterprises and who c ] 
bilities are always looking for those whe helt Manaree 
and not infrequently they choose the unedueated 
perhaps I should say the unschooled man, who 
power of initiative, in preference to the college-trained 
who does not have it, 
The student should that the 
lop sue al 
enable him to solve 
pet new ont ps 
of t initiative, 
is the freee 3 it phase 
student has a problem which 
content to lay it aside with expectation 
instructors explain it at the next recitation ; 
should regard such a problem as a challenge to his intel- 
lectual power, to his ability to overcome obstacles, and 
he should earnestly, even enthusiastically, wrestle with the 


doing work. 





student says that he does not have time to wrestle with 
such problems, but that when he has been graduated, then 
he will cultivate that element of his character; but, | 
unfortunately, after the student in the formative period | 
of his life has postponed such contests, he loses the power 
that would come to him through a progressive wrestling 
with such problems, and finally loses even the desire to | 
accept such a challenge. The student who “ side-steps ” 
such in will continue to “ side-step ” 
them in after life, and thus will lose the opportunity for | 
the success, and will become virtually only “a/| 
engineering 


Let me urge upon the students here to-night to accept 
the highest ideals of an engineering education as the first | 
obligation they owe to their own future success; and I 
beg of you that you here solemnly resolve that you will not 
fail to use every possible opportunity to strengthen your 
power of initiative and self-reliance. 

(4) Executive Ability —The fourth important factor in 
the success of an engineer is executive ability, the ability 
to direct the work of others. A wood executive is a man 
of initiative and self-reliance, but he is also one who under- 
stands other men and who knows how to secure their 
hearty co-operation. This requies tact, patience, perse- 
verance, courage, the ability to judge men, a knowledge 
of character, and an understanding of motives. The engi- 
neer does not usually give heed to these matters, and this 
is at least one reason why he is seldom advanced to the 
higher administrative positions. Administrative officials 
are always looking for men who will help them to carry 
their load, and the pay is invariably comparatively high | 
because such men are relatively scarce. Many high-pri 
positions in the engineering field are held by non-engineers | 
because no engineer could be found with the necessary | 
executive ability. 

How may an engineering student cultivate executive | 
ability ? 

One way is to attend the meetings of the Student Chapter 


| of the American Society of Civil Engineers and rub elbows | 
| with other civil engineering students and learn to partici- 


pate in team action. Study your fellow members to learn 
their characteristics, their motives, their methods, their 

ints of view. A chief factor in the success of an executive 
is his ability to judge men, and the Student Cha is a! 
good place to cultivate this important element. Of course, 
in a fraternity one can learn something about his fellow | 
students and study their characteristics, but not to so | 
great an extent as in the Student Chapter, nor learn 80 
much about the engineering traits of their character. | 
Some of you may think this matter one of small impor- | 
tance, but I beg you to remember that our lives represent 
the sum total of all the influences that have acted upon us ; | 
and I assure you that those with whom we associate go far | 
to determine our own character and ambitions, and also | 
that the study we give to those we meet is an exceedingly | 
important part of our own education. If we hope ever to | 
occupy an executive position of responsibility and trust, 
we must use every opportunity to prepare for it. The work | 
in the recitation room is of little or no help. 

A second way to cultivate executive ability is to secure | 
an office in the Student Chapter of the American Society | 
of Engineers, and then discharge the duties of the office 
in an efficient manner. If one is elected president he can | 
exercise his judgment in the appointment of a programme | 
committee that will function effectively, and he should” 
use his generalship to secure a good attendance. At the | 
meeting he has an opportunity to make a graceful intro- | 
duction of the speaker, and later by a question or a 
suggestion he can often stimulate di ion of the paper. | 
Or if a student is appointed chairman of the programme | 





| committee he has opportunity to discover latent talent or | 


to explain to the reluctant contributor the advantages of 
activity in an engineering society. 
(5) Ability to Write and Speak.—Fifth, and last, I come | 
to the consideration of one of the most serious mistakes, | 
if not the most serious of all the mistakes, engineers have | 
made in the past. The engineer, in college and also after | 
graduation, has been so intent upon perfecting himself in | 
technical details that he has neglected the means of com- 
municating his thoughts by writing or speaking to his 
fellow men. The engineer, if he is to attain to any con- 
siderable prominence or influence in his community, must | 
do business with other men, must explain plans, must | 
write letters, must prepare contracts, must give testimony 
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in Court, must write reports; unless he has acquired the 
ability to express his thoughts in clear and forcefy| 
English he cannot influence others to accept his views o, 
convince others that he is an intelligent or educated »),, 
Other men are not able to judge him by his technical 
attainments, but do judge him by his ability in writing «<4 
speaking. Unless he uses clear and forceful language, ot |... 
are likely to assume that he is an ignorant man, and cv 
quently his professional standing suffers and his influ... 
as a citizen is weakened. 

Usually, the engineering student is considerably we. \v 
in his use of than most other college stude::s 
because student's work is largely draw \.¢, 

@esign, and there is but little opportu: : 
§ the use of language in such work, » 
; . the subject matter dealt with, 
the manner in with it strengthens the capaci 
of the atudent in the use of his mother tongue. Furt! 
the draughting room and the designing room and 
technical lecture consume so much of the student's t 
{less opportunity than his fellow stud: 
, and therefore loses its widen 


engineering student do to pre| 
phase of educat:: 
it is unfortunate that some engine 


the Leng of technical facts, and pays little o: 
to 


; Nature of the college work in engineer: 


: mostly to his own resources in cultivat: 
lase of his education. But if he does 1 
the to speak felicitously, fluently, and for: 
doomed to medic 


fully before he leaves college, he is 

success. Therefore, he should watch his language in ©: || 
recitation, in written quizzes, and in examinations, anc 
should be exceedingly careful that he does not develo) 
habits of looseness and confusion in his language. He 
should use his letters home and to his friends as means 
cultivating one of the most important elements in (| 
education of an engineer, Further, he should regard it 

@ privilege to present carefully prepared papers before (|. 
Student Chapter of the American Society of Civil Eng 
neers. Again, he should attend the meetings of this Societ\ 
and participate in the discussions of the papers in ord 
that he may acquire facility in oral expression. 

Let me repeat that I am very sure one of the most seriou. 
weaknesses in the education of most engineering studen' 
is their inability to use their mother tongue reasone bly we! 
will go one step further, and say that I firmly beliew 
that some engineers by their crude, confused and incorrec' 
h discredit all engineers, and do much to prevent t! 
recognition of engineering as a profession. Such men ar 
in a large responsible for the low pay and lack 0! 
honourable recognition of engineers. 

Of the five qualifications I have discussed, the abilit) 
to write and speak clearly and forcefully is the one most 
easily obtained and the one that is most important in it« 
effect on the success of the engineer. That is a pretty stron, 
statement, but in my opinion it is strictly true 


ILLUSTRATION CITED. 


Now let me tell one little story that illustrates two or 
three of the points I have attempted to make in thix 
address, and then I am through. 

A young man who had been graduated six or eight years 
from the civil engineering course of the University ot 
Illinois, on the day he landed in New York on his retur: 
from military service in the World War, applied for eng 
neering employment to a firm of bankers in New York City 
He had no credentials, and no letter of introduction, but 
he secured employment on the spot. He was employed 


| to make a canoe trip of 1500 miles on a Canadian river in 


y with a British engineer, to investigate the possi 
bilities of hydro-electric power and industrial develop 
ment, He made the trip and submitted a report which 
was liked so well that it was sent to London without dotting 
an“ i” or crossing a“ t,"’ and, what is more, the firm liked 
the report and the man so well that it immediately put 
him in ch of all its interests in one of the great States 
of the Mi West—electric railways, electric light plants. 
gasworks, waterworks, and what not. 

Shortly after getting the second appointment the young 
man wrote to me and said : *‘ Unquestionably, the report 
got me this position, and I feel that I owe the report to 
the drubbings you gave me about my English. Anyway, 
I wrote a report that was liked, and now I ride in Pull 
mans, stop at the best hotels, and am in a position to tell 
a many engineers what to do.” 

The young man gave all the credit to his report, but let 
us see. Evidently in the first place be had breadth ot 
knowledge, for he knew to whom to apply for a job, and 

mquestionably he selected the best firm in New York Cit) 
for the object he had in mind. In the second place, he 
certainly had a pleasing personality, good manners, and 
good ish, qualities which must be cutivated and 
which cannot be assumed when needed. He had no! 
pursued electrical engineering, nor had he had any expe 
rience in hydro-electric power development, and he had 
no uaintance with Canadian rivers or Canadian indus 
trial conditions ; but somehow he was selected for the job 
Doubtless dur:ng the interview he convinced the banke: 
that he was a man of initiative, self-reliance, energy, anc 
breadth of view. The report which he wrote evidently 
showed the bankers that the young man had the ability 
to observe closely, analyse correctly and state clearly 
Further, the banker doubtless thought the — 
which the young man showed in the interview and in the 
report would make him a useful employee in his present 
ition. Clearly he was employed in both positions 
Sen of his intellectual ability and personal qualities 
rather than because of any technical facts he in his 
notebook or on the tip of his tongue. In short, he was 
employed because during his college course, while studying 
engineering, he had developed his intellectual powers ani 
acquired at least some of the main non-technical factors 
necessary for the largest engineering success, and I doubt 
not that the test of these factors was his ability to use 
clear, forceful English in common conversation and in « 
formal written report. Finally, however, let me reminc| 
you that this ability cannot be acquired except by the 
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development of one’s intellectual powers to a high degree. designed ¢ for burning Bengal coal under forced draught. 


In « 
the quality of his education. 

! melusion, then, I beg each of you to take an 
inventory of the methods you have been using, and of the 
idouls : you have been pursuing; and, if necessary, I beg 
tha: you readjust them to conform to the newer ideals of 
the engineering profession. May you have high ambitions 
for \our future success and then work hard to realise them. 








Electrical Progress in Italy. 


rrovED labour conditions have enabled considerable 
ress to be made in hydro-electric construction through- 
Italy, and both railways and industrial establishments 
will soon derive advantage from the provision of a cheaper 
supply of power. Whereas in 1915 Italy’s electric power 


resourees amounted to 2,500,000,000 kilowatt-hours per | 


annum, and by the end of 1918 had increased to between 
1),000,000 and 3,700,000,000 kilowatt-hours, the pro- 
virion to-day is in excess of 4,000,000,000 kilowatt-hours. 
he capital of the electric companies has advanced during 

the same period from 600,000,000 lire to 1,600,000,000 lire. 
{t is estimated that the new capital represented by the 
ditional plants and those arranged for will mean that 
pproximately a further sum of 1,200,000,000 lire will 
e been invested. Between 1915 and 1920 new hydro- 
tric plants totalling 265,000 horse-power were com- 
eted, while those now under construction will provide 
further 400,000 horse-power. Should expectations be 
alised in respect of all the projects arranged for, at the 

d of 1923 there should be a further 1,000,000 horse -power 

ailable for power and lighting purposes. 

Not the least remarkable feature of the electric industrial 

sition in Italy is the almost complete elimination of 
German interests, notwithstanding the fact that before the 
war the Teutons practically controlled the market. By 
far the largest amount of electrical goods was obtained 

rom Germany, while the control exercised through the 
banks was sufficient largely to exclude both French and 
British participation. Much has undoubtedly been learned 

om the Germans, whose highly centralised financial 
eygime enabled them so long and so well to hold a monopoly. 
lt is proposed that hereafter Italy shall produce almost the 
whole of ber own requirements in electrical material, and 
there is a strong movement towards patronising home 
trade only. ‘This has seriously upset the plans of the 
United States manufacturers, who had prepared to take 
the market by storm after a diligently organised publicity 
campaign, and the dispatch of a small army of commercial 
travellers authorised to conclude contracts upon highly 
advantageous terms. 

The market, however, is still short of raw material, par- 

ticularly large generators, transformers, and steel pipe 
for penstocks. Aluminium eell lightning arresters, which 
hitherto have not been manufactured in Italy, are also in 
request. Again, while large quantities of switehboards 
and auxiliary apparatus are made locally, there are certain 
special types of instruments, such as synchronising indi- 
cators and frequency indicators, that must still be imported. 
Other electrical supplies which are still in demand include 
incandescent lamps, telephones, self-starting single-phase 
motors, constant-current transformers, and carbon elec- 
trodes for electric furnaces. 

The cheapening of electric power has resulted in a dis- 
{inet increase in the number of electrically driven vehicles, 
particularly for heavy traffic. Electric vehicles are popular 
in Milan, where several electric garages have been esta- 
blished which operate electric omnibuses for most of the 
large hotels and conduct a regular express lorry service 
between Milan and Bergamo. A company has been fo 
with a capital of 3,000,000 lire to manufacture and sell 
electrically driven vehicles. The batteries will be supp ied 
by the Societd Generale Italiana Accumulatori Flettrici. 


The Clyde-built Dredger Gunga. 


THE Gunga, which was launched on July 7th by William 
Simons and Co., Limited, to the order of the Commis- 
ioners for the Port of Calcutta, is the largest dredger yet 
built on the Clyde, and is the third dredger built by Mesars. 
Simons for the improvement and maintenance of the river 
Hooghly. The vessel is 370ft. in length by 57ft. 6in. beam 
ind 24ft. 6in. depth. She has a hopper capacity of 80,000 
( =a feet, and has been specially designed in view of the 
eculiar character of the dredging which has to be done 
on the Hooghly. The suction pipe is arranged to dredge 
to a depth of 45ft., and is furnished with a trunnion at 
each end of the well so that dredging can be done when the 
vessel is proceeding either ahead or astern. Or, alter- 
natively, dredging can be done while the vessel is moored 
to anchors either ahead or astern. 

Owing to the light specific gravity of the drift sand and 
silt deposited in the river Hooghly during the flood season, 
special attention had to be given to providing appliances 

which would eliminate as far as possible the loss of material 
in the overflow from the hopper. The Gunga has accord- 
ingly been fitted with the builders’ patented sand baffling 
arrangement, which is reported to have proved most 
effective in its action in reducing the loss in overflow to 
the minimum. 

The hull and machinery have been constructed to 
Lloyd's highest class, The main deck is of steel sheathed 
with teak, Steam and hand steering gear is fitted, and a 
complete installation of electric lighting is ‘provided, 
including one searchlight. The propelling and pumping 
engines are placed in two independent compartments. 
The propelling power is supplied by two sets of triple- 
expansion surface condensing engines, fitted with steam 
and hydraulic reversing gear, steam turning gear, inde- 
pendent circulating pumps, automatic feed pumps, feed 
heaters and filters, evaporators for feed-water make-up, 
and @ complete outfit of auxiliary feed and bilge pumps. 
Steam is generated in four large single-ended horizontal 
multitubular boilers, constructed to Lloyd’s rules for a 
working pressure of 180lb. These boilers have been 


her words, the language one uses is a sure index of | Two ash ejectors are fitted in the stokeholds. 
uipment, which is placed forward of the hopper in 





The pump- 
‘ing. 
an independent engine-room, consists of one set of triple- 
expansion engines, with independent condensing plant 
and circulating pumps. The pump engines are coupled 
direct to a centrifugal sand pump, designed to raise and 
discharge about 5000 tons of — and silt per hour. The 
pump is connected to a suctio om pipe, placed in a well at 
fore end of the vessel, and fitted at its upper end with a 
massive swivel bend, which serves as a trunnion or a 
upon which the pipe is free to move vertically. 

suction end of the pipe is furnished with a drag at 
nag = | ao to a the character of the material to 


a is also fitted to the nozzle to | 
exclude rvaferial « watel tn might choke or damage the pump. 
The suction is cont by a steam winch placed on 
deck. The pipe from the sand pump is carried 
over the hopper, tted with trimming doors. 


The howrwinch ha three large independent wire rope 
drums for w: long lengths of heavy steel wire rope, 
and two cable for chains. It is driven by a vertical 
high-pressure engine, the being of | 
steel. At the stern there is a large having two | 
independent cable holders and two warping ends of extra 
large dimensions. ‘The material in the hopper is dis- 
charged through the bottom by cylindrical valves, which 
are hydraulically controlled. 

The cabin accommodation for officers and crew and the 
ventilation of the ship throughout have been specially 
designed for a hot climate. The Gunga was constructed 
under the direction of Mr. J. Angus, M. Inst. C.E., Engineer 
and London Agent to the Calcutta Port Commissioners. 


Electrostatic Gas Cleaning.* 


Amona the various constituents of blast-furnace gas dust, 
the “ fume,” although the smallest in proportion, is 
generally the most difficult to remove. It is, however, 
usually the most valuable when recovered. It is formed 
low down in the furnace, and is due entirely to the heat 
volatilising or subliming the various constituents of the 
charge. The fume may be compared to the colloidal state 
of matter, that is to say, matter so finely divided that 
when mixed with« iiquid it is beyond the laws of gravity 
and refuses to settle out even after prolonged rest, unless | 
some other influence is brought into action. 

The electrostatic method of deposition was employed, 
within recent years, on a practical scale by both Lodge in 
England and Cottrell in America for condensing SO, fumes 
in sulphuric acid concentrating plants. The latter also 
applied it to the recovery of dust from blast-furnaces 
employed in reducing copper ores. Both employ identically 
the same principle, the main difference between the two 
systems being in the manner in which the electrostatic 
discharge is generated and then applied to the gas stream 
In the case of the Lodge system the discharge is generated 
by means of a static transformer of the induction coil 
type, selective devices being employed for rectifying the 
discharge, so that it is uni-directional. Only @ portion 
of the discharge is employed, viz., the “ peak of the 
break,’ that is, the most intense portion. The apparatus 


| employed is very light in character, and for the quantity 


of gas treated at Skinningrove a large number of such 
units is required, viz., thirty-two, or two to each chamber. 
So that it may be said that one of the features of this 
system is that practically standard units are employed, 
the number of which vary with the type and quantity of 
gas to be treated. 

The Cottrell system, on the other hand, employs much 
more massive plant for generating the discharge. It con- 
sists of a rotary transformer and rectifier, designed in 
accordance with the whole requirements of the plant and 
only divided into units for purposes of stand-by, &c. 

The discharge electrodes in the gas stream of the Lodge 
system at Skinningrove comprise vertical steel plates 
about 18in. wide and 10ft. long. These plates are placed 
edgewise to the flow of the gas in staggered rows and stand 
on a grid of light sections which are earthed. They are 
built to form a unit of eighty-five plates. Suspended 
between them from insulators in the roof of the treater 
chamber are vertical steel tubes provided with discharge 
points on either side of one diameter and pointing to the 
steel receiving electrodes immediately opposite, on which 
the dust is deposited. Each unit of electrodes is served 
by one of the discharge generating units aready described, 
and two of them are installed in each chamber. The dust 
is removed by cutting off the gas flow and striking the 
grids supporting the plates from below with hammers, 
and, in the case of the discharge tubes, by striking the 
frame from which they are suspended. 

In the Cottrell system vertical cast iron pipes about 
llin. in diameter are employed, arranged in batteries and 
set into a header, which communicates with the dirty 
gas main, at their tops. The lower ends stand on grids 
earried over the hopper in which the dust is deposited, 
with a side exit opening into the clean gas main. Hanging 
down the centre of each pipe is the discharge electrode, 
a chain sometimes being employed. It is obvious that such 
an arrangement must occupy a much larger space for a 
given quantity of gas, if the velocity is to be the same as 
the Lodge system. The Cottrell, however, operates at a 
velocity of 5ft. to 6ft. per second, as against 3ft. per second 
for the Lodge at Skinningrove. The Cottrell arrangement 
employs considerably more power. 

In both systems it is essential to high efficiency not 
only that the discharging electrodes should be all sym- 
metrically disposed with regard to the receiving electrodes 
(plates or pipes), but also that the gas should pass through 
them in an even stream, with neither concentrations nor 
idle pockets. Should such conditions occur dust will pile 


|up unevenly on the discharge electrodes, so providing 


shorter paths for the discharge, in which it will naturally 
concentrate, the result being that other electrodes will be 
robbed of discharge, no dust will be deposited thereon, 
and a free given to dirty gas. 

The soluble constituents of the flue dust obtained fr om 











* From a paper by Messrs. E. Bury, A. Bury, O. Ollander, and 
F. Bainbridge, read before the Cleveland Institution of Engineers 


the electrostatic plant at Skinningrove Ironworks are 
almost entirely in the form of chlorides, only very minute 
traces of sulphate being present, and carbonate and 
cyanide not at all. The average analysis is as follows : 

Soluble potassium chloride, 20 per cent.; soluble sodium 
chloride, 8 per cent.; soluble calcium chloride, 7 per cent 
On this account the separation of pure potassium chloride 
presented few difficulties. The method of separation ix 
divided into two stages :—(1) Separation of the sodium 
and potassium chloride from the calcium chloride as a 
mixed salt ; (2) separation of the potassium chloride from 

the sodium chloride. 


nthe first stage is accomplished by direct evaporation 
| and is rendered possible by reason of the extreme solubility 
of ealeium chloride as cg he cape with the solubility of 
| sodium and 
The separation is based on the relative solubility 
| of sodium and potassium chlorides at different tempera 
| tures. The solubility of sodium chloride decreases wit) 
increase of temperature, while the reverse is the case wit! 
| potassium chloride. 


Obituary. 


ARTHUR CHORLEY ROGERSON. 


Ir is with regret that we have to record the death, at 
Cleveleys, near Blackpool, on the 10th inst., of Mr. Arthur 
Chorley Rogerson. Mr. Rogerson was in his fifty-third 
year and was born in Manchester, where he served an 
apprenticeship with the firm of Sharp, Stewart and Co., 
Limited. He was for many years on the engineering staff 
of the Lancashire and Yorkshire Railway Company at 
Horwich, but relinquished his position there some seven- 
teen years ago to take up the works managership for 
Beyer, Peacock and Co., Limited, Gorton, under the late 
Mr. Hoy, who also went from Horwich to occupy the post 
of general manager. Upon Mr. Hoy’s death the position 

meral manager was offered to and ted by Mr 

who has since retired. Mr. Haletesd wes in turn 

| succeeded by Mr. Rogerson hetween two and threo years 

| ago. the war Mr. Rogerson’s energy was largel) 

reorganisation of the technical resources of 

Beyer, Bensook’ s works and the adaptation of the plant 

machinery to the manufacture of munitions of war, 

especially heavy field artillery equipments. He was a 

member of both the Institutions of Civil and Mechanical 
| Engineers. 


SYDNEY HARBOUR BRIDGE. 


Tue Sydney Harbour Trust Commissioners have issued 
the following description of the latest completed design 
of the proposed Sydney Harbour bridge : 

‘The main piers supporting the cantilevers will be 
situated near the water's edge on Dawes Point and Milson’s 
Point, and will be founded on solid sandstone about 20ft. 
below water. These piers are 1600ft. apart centre to centre. 
The ‘anchor’ piers are distant 500ft. from the main 
piers. The cantilevers are balanced arms of heavy braced 
steel work, which are built out on either side of the towers 
over the main piers, the construction being carried out 
by means of‘ bridge erecting travellers.’ It will be under- 
stood that the weight of the shore arm and‘ anchor pier,’ 
to which the shore arm is attached by means of steel eye 
bars secured to a steel grillage built into the anchor pier, 
counterbalances the weight of the bridge jutting out over 
the water. 

* The ‘ harbour’ arms of the cantilevers each extend 
500ft. from the shores, and the centre portion of 600ft. 
will be bridged by means of a * suspended span ’—a large 
structure in itself to be built ashore, towed out to the 
centre of the harbour, hoisted 170ft. above water level, 
and secured to the ends of the cantilever arms with suitable 
eyebar and pin connections. 

‘ The bridge provides for four lines of railway and is 
designed so that four trains, each 1000ft. long, weighing 
1 ton per foot, and headed by two 160-ton electrical loco 
motives, can be taken across the bridge at the same time, 
i.e., @ trainload of 5200 tons. There will be a main roadway, 
35ft. wide, to accommodate four lines of vehicular traffic, 
and when fully loaded the bridge can accommodate vehicles 
weighing 4000 tons. A separate motor roadway, 18ft. wide, 
will provide for fast motor traffic aggregating 1000 tons 
at any one time, whilst the footway, 15ft. wide, will allow 
some 36,000 people to walk over the bridge hourly, and, 
allowing for free but slow passenger movement, there could 
be 10,000 pedestrians, weighing nearly 700 tons, on the 
bridge at the same time. When fully loaded, the normal 
maximum load would be about 11,000 tons, whilst the 
bridge will be able to carry half as much again without 
exceeding the working stresses for which it is designed.’ 


Tue official report on the explosion of a vulcanising pan 
at a works near Woking attributes the accident to the 
means used for fastening the door of the pan. The door 
was 4ft. in diameter, and was secured by twenty-four 
lin. bolts in slotted lugs. The lugs were made of jin. 
steel plate 4in. wide. The door blew off under a pressure 
of about 23 lb. per square inch, and it is suggested that 
the lugs bent. when the swing bolts slipped from the slotted 
lugs and released the door. 


Art the June meeting of the Diesel Engine Users’ Associa 
tion the subject of wear and bursting of cooling coils of air 
compressors and safety devices in connection therewith 
was discussed. The President, Mr. C. O. Milton, empha- 
sised the importance of paying attention to the draining 
of compressors between the stages of compression, and of 
restricting the use of oil in the compressors to the strict 
minimum consistent with proper lubrication. In the 
course of the discussion it was made evident that the 
question of atmospheric humidity was of material impor- 
tance in connection with the wear of compressor cooling 
coils, 
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COMPOSITE FIRST AND SECOND-CLASS AND BAGGAGE COACH 


South African Railways: Steel 
Carriages. 


Tre photographs which we reproduce herewith show 
two, out of six, steel coaches which have just been com- 
pleted for the South African Railways by the Leeds Forge 
Company, Limited, of Leeds. As regards the general 
lay-out of the doors, seats, lavatories, &c., these coaches 
are in accordance with the established standard practice 
of the railway, but they are noteworthy as being the first 
steel coaches to be supplied to the South African Railways 
for suburban traffic. Besides the two vehicles illustrated, 
which, it will be noticed, are a full first-class and a com- 
posite first, second and baggage coach, the order comprises 
two other full first-class, one full second-class, and a second 
and third-class composite coach. 

All the vehicles are constructed with a space between 
the inner and outer casings of both the sides and roof, 
which provides a free passage for the circulation of air. 
\ir extractors are fitted on the roof to cause a draught 
through this space and thus help to keep the compartments 
cool. With the object of facilitating shipment, the sides 
and roofs are made in sections, but they are so divided as 
to reduce to a minimum the amount of riveting which will 
have to be done when they are assembled in South Africa. 
The ends and backs of the seats, which are made of steel, 
are also detachable so that they may be packed for ship- 
ment, while the window frames are removable, so that 
the windows and guides may be assembled on the bench 
and put in place afterwards. 

The underframes are built up almost entirely of pressed 
steel shapes, and comprise two main longitudinal channels 
lft. 07/,,in. deep by 5in. by jin. thick, with two side frames 
5*/,gin. deep. The main channels are spread out at the 
centre to accommodate the vacuum brake cylinders. The 
transverse members of the framing are in three pieces, 
all of pressed steel. One piece, of rectangular shape, con- 
nects the two main longitudinals together, while the other 
two pieces, of more or less triangular form, reach out to the 
side frames. The flooring is of jin. steel plate, on the top 
of which are laid boards 

The length over the headstocks of these coaches is 60ft. 
while the length over the body end pillars is 60ft. 
Olin. The width is 9ft. lin., and the total height, from 
rail level, 12ft. 6in. The floor is about 3ft. 9in. above the 
rail, and the headroom at the centre is nearly 8ft. The 
bogies, which have wheels 2ft. 10in. in diameter on the 
tread, have a wheel-base of 6ft. lin., and are spaced at 
i4ft. 6in. centres. The weight of the vehicles naturally 
varies slightly according to their class, and is 22 tons 
7 ewt. | qr., tare, for the composite coach illustrated, while 
the full first-class carriage weighs 21 tons 6 ewt. 1 qr. 20 Ib. 
The accommodation in the latter vehicle is for seventy-two 
passengers The carriages are all fitted with vacuum 
brakes and with Vickers system of electric lighting, a 
dynamo and battery being provided on each coach. 


sinmn., 


NEW ATOMISER FOR INTERNAL COMBUSTION 
ENGINES. 
Ir is reported from Melbourne that Mr. W. A. Corbett, 
a New South Wales mechanical engineer, has invented and | 
patented a new type of atomiser for internal combustion 
engines, to which he has given the name of “ Burmpa.”’ 


The invention, which was recently placed on the market, 
is claimed to obviate trouble connected with earbon 
deposits in internal combustion engines. 


information at present to hand, the atomiser is a glass | 


cylinder, 8in. by 3}in., with its top and bottom removable 
for cleaning purposes. On the top is an internal tube 
leading down to fin. from the bottom for filling with water, 
also for the air outlet. About halfway up the cylinder is a 
thick felt washer tightly packed round the side and held 
in position by two perforated metal discs. 
the cylinder is an automatic regulating valve, from which 
a pipe leads to the induction manifold of the engine. This 
cylinder is filled with water up to a certain point, then by 
action of the engine air is drawn into the internal tube and 
up through the water, taking with it a fair amount of water 
until it reaches the felt washer, when it becomes perfectly 
atomised and passed through the regulating valve, enter- 
ing the cylinders as a wet atmosphere, which from the 
heat set up by explosion is dissociated into oxygen and 
hydrogen. It is claimed that, not only does the invention 
ensure perfect combustion of every particle of the explosive 
charge, but that it also burns off all carbon as fast as it 
appears and keeps the engine clean and working at its 
highest efficiency. It is asserted that from actual tests 
made the ‘“ Burmpa ”’ atomiser has effected a 25 per cent. 
saving in fuel, whilst giving a similar percentage more 
power. It is even stated that, in some cases, according 
to the make of engine, that result can be exceeded. It is 
further stated that it is impossible to draw water into the 
cylinders. 


Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of vur 
correspondents.) 


INSTITUTION OF CIVIL ENGINEERS 


In common, I believe, with all corporate members of 
intima- 


Sir, 
the Institution of Civil Engineers, I have received an 
tion saying that the Council would be glad to hear the views 
of members on the by-laws. 

I trust members will take sufficient to 
that we have in future real voice in the selection of the 
Council, and so may have some say in the conduct and policy 
of the Institution. 

July 8th. 


interest in this see 


a 


D. 


EDUCATIONAL INTELLIGENCE. 


Tue following awards have been made at University College 
in the Faculty of Engineering :—Andrew Scholarship (First 
Year): B. W. Huntsman. Goldsmid Entrance Scholarship 
(Second Year): L. W. Ball. Archibald P. Head Medal and 
Prize: F. W. Neville. L. F. Vernon-Harcourt Prize (Civil 
Engineering): A. I. W. Jones and J. P. Porter (equal). Chad- 
wick Medal and Prize: J. P. Porter. Diplomas in Engineering 
have been obtained by the following :—Civil and Municipal : 
J. R. Buchanan ; L. H. Clemetson ; C. L. Hare; A. 1. W. Jones, 
with distinetion ; W. Manning; J. P. Porter, with distinction ; | 
C. J. Pybus; A. Ross; 8S. W. Saunders. Mechanical: F, A. 
Blundell; D. G. Hanney; F. W. Neville, with distinetion ; 
H. R. H. Ward; J. B. Watson; L. G. H. W. Williams; H. L. 
Wood. Electrical: FE. F. Anderson; H. E. M. Barlow, with | 
distinction ; J. R. Harding ; KR. A. E. Parsons; V. W. Roskilly. | 


According to | 


On the top of | 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Iron Trade Prospects. 


THE complex and difficult conditions with reg 
to fuel supplies and production costs have hampered 
recovery of the iron and steel trades of the Midland 
and the coal settlement so far has brought no re! 
During the week inquiries have been pursued as to 
prospects of business when things straighten themsel 
out, but as to actual business there has been practica 
nothing done. lIronmasters certainly find a little n 
coal coming in, mainly in completion of old contra: 
but the new quotations are in many instances hig! 
than before the strike. With one or two exceptic 
there has not been an increase for Cannock Chase c 
but in Warwickshire and Leicestershire advantage 
consumers’ present imperative needs has been tak: 
Coal for early delivery has fetched a premium of 10s 
15s., or even more, but ironmasters in the main ha 
held aloof from the scramble to obtain supplies, a: 
comparatively little of the coal raised this week has g: 
to the replenishing of their supplies. The future cost 
coal and coke remains the most vital factor in the situ 
tion, especially in view of the pressure of foreign co: 
petition. The re-starting of blast-furnaces is depende: 
upon several considerations. In any event, stocks 
fuel will have to be accumulated before production ca 

| be renewed, and smelters are not anxious to re-enter tl 

market until demand shows signs of revival and the situat 
generally is more clearly defined. Plans in the Midland 
are for the most part experimental, everything depending o 
whether a sufficient current of business develops t 
justify continued working. As to this, the indications ar 
very indefinite at present. It is still thought hereabout 
that fuel prices will come down « onsiderably in the ne 


‘ 


future, just as soon as the shortage is dealt with sat) 
factorily, and with this in view orders are being suspende« 
or held over until bottom prices are forthcoming. 


Manufactured Iron. 


Finished iron is in very much the same position 
as before the strike ended. Best bar makers will now bx 
able to get on with such orders as they have in hand 
Marked bars are more inquired for. and no further con 
cession of price is looked for in the immediate future. 
| The unmarked bar trade continues dull in spite of the 
| reduction in the official basis to £16 per ton. There 
j are, however, some inquiries. Certain sizes are almost 
out of stock, and it is sought to replenish warehouses as 
| production becomes possible again. These requirements 
|} are not of such magnitude as greatly to affect the policy 
| of the millowners. Nobody will buy in anything but 
small quantities, and the bar mills want to see some steady 
| runs in prospect before they re-start. Only a mill bere 
and there in South Staffordshire has resumed operations 
as yet. The iron trade appears to be agreed that iron 
| making at £16 per ton is an unprofitable business, vet 
| some unassociated firms are said to be quoting £15 17s. 6d., 
in order to influence business. Others are asking £17 10s., 
| but with Lancashire makers selling at the lower figure, 
the local quotation naturally does not lead to business. 
| Nut and bolt manufacturers, who are only working two 
| three days a week, have sufficient stocks in hand 
to cover their requirements for the present, and there 
is hardly any demand from this souree. The trifling 
business being done is all being taken by Belgian makers, 
whose prices are as much as £5 below the Staffordshire 
basis. The outlook as regards valvanised sheets continues 
hopeful. Signs are not wanting of the revival of demand, 
both in the home market and abroad, but business is 
contingent upon the arrangement of satisfactory prices 
Quotations tend in an upward direction, and makers 
or merchants who can give delivery of 24 w.g. can com 
jmand £24 to £26. The two South Staffordshire mills 
which were re-started during the strike have been kept 
since. 


or 


going 


Pig Iron. 


Only in exceptional cases can a re-start of blast- 
furnaces be contemplated. So far as South Staffordshire 
is concerned, smelters are awaiting developments. They 

| must know what their fuel is going to cost them before 
| they can decide whether they will lose less by keeping 
the furnaces idle than by re-lighting them. In the con 
ditions which now prevail there does not seem to be much 
prospect of making a profit. It is stated that an additional 
furnace is to be put in blast in North Staffordshire to make 
foundry iron, and it is just possible one may be started 
in the Dudley district shortly. There is scarcely any coke 
available, and coke ovens are generally idle. It does not 
appear that any active steps have, up to now, been taken 
towards putting the coke ovens into commission again. 
Fancy prices are being obtained for fuel left in stock 
at the close of the strike, the prices ranging from £3 5s. 
to £5 5s. per ton. The most hopeful feature of the position 
at date is that some cokemakers have been tentatively 
approaching blast-furnace owners with a view to an effort 
to bridge the wide gap between present and economic 
prices. It is pointed out by smelters that in some cases 
| 2 tons of coke are necessary to make a ton of pig iron,. 
and that they are confronted with a fuel expenditure of 
nearly £10, whereas they must sell theiriron on the basis 
of £8 to £9. Blast-furnace owners generally, especially 
in this district, can see nothing but loss on. production 


|under present conditions, and the matter of re-starting 


| is, therefore, in suspense, possibly for some time to come. 
The reopening of the pits has been followed by a great 
rush of business for the colliery owner in Staffordshire, but 
little of the fuel raised up to now has found its way into 
local iron-makers’ hands, the major portion of the coal 
raised in Cannock Chase having gone to London, or to 
replenish the empty bins of gas and electricity under- 
takings. The ironmaster who wants cheap coal gets the 
cold shoulder at the pits just now, and he has made up his 
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mind to wait until the collieries, having made their harvest 
from urgent customers, apparently careless about prices, 
prepared to talk business with the iron trade. Until 
ke can be obtained at £1 5s. per ton there is little pros- 
pect of a resumption in the iron trade.of the:Midlanda. In 
the meantime, there is very little demand for iron, prac- 
tically none at all from the forges. TIronfounders buy an 
occasional truckload, and one large Birmingham merchant 
hes contracted for Belgian foundry iron to be supplied at 
prices well below any local quotation. The iron, on which 
the specification is somewhat stricter than is usual with 
foreign material, has sold freely for foundry requirements. 
There is some Cleveland forge iron on the market at 
}22s. 6d. f.0.t., which is about the price at which Belgian 
forge can be bought here. Belgian foundry is being offered 
about 145s. for No. 3. 


are 


Steel Prices Continue to Fall. 


Steel prices continue to fall as makers endeavour 
to compete with continental prices. In the West Midlands 
on Friday last, steelmasters reduced the ‘prices of steel 
tube strip 40s. to 50s. per ton, making a drop of £5 in a 
fortnight. The new price becomes £13 108. to £15. Barbed 

teel wire was reduced £2, and mild wire £1, making the 
bright round standard £24. These prices are still well above 
those quoted by Belgian shippers. One or two forges and 
inills at Wednesbury are re-starting to deal with urgent 
orders, and in their case coal is being supplied, it is under- 
‘ood, at pre-strike prices. The re-rolling mills are 
itilising as a rule cheap Belgian billets. At some works 
there are quantities of semi-finished steel, bought at prices 
much above those now prevailing. But the material has 
to be got rid of, although in some cases the profit therefrom 
will reach the vanishing point. One of, the’ largest steel 
works in the Black Country has advised its customers that 
it is intended to re-start ite mills after August Bank 
Holiday. Belgian finished steel is not quite so much in 
evidence, and quotations are slightly higher than they 
were. 


LANCASHIRE. 
(From our own Correspondents.) 


MancuestTserR, Thursday. 
Iron, Steel and Fuel. 


Tse iron and steel markets have not yet settled 
down, and people do not yet seem to have any definite 
idea of what is going to happen. It is, however, becoming 
clearer that there will be no big drop in the cost of fuel 
immediately, and that if the price should ever come down 
to the necessities of the industrial position it will be by 
degrees. ‘There were some people in the iron trade who 
expected that low prices for coke would be fixed at once, 
and those optimists will be disappointed. The absolute 
necessity for cheap fuel is recognised by everybod , and 
our industries can only languish and move along slowly 
while the process of getting fuel prices down is going of. 
It is not yet fully known how much trade has been per 
manently lost to the country by the coal stoppage, but 
the amount must be considerable. 


Metals. 


The demand for the non-ferrous metals shows 
very little change at present, although standard copper 
is slightly better as a result of tho labour settlements, it 
being perhaps thought by speculators that there was now 
no further chance of being able to drive the price down 
below £70. The refined coppers, however, have not yet 
moved in proportion, and hence the belief that it is not 
any improvement in demand which has caused standard 
copper to be a little dearer. Bost selected ingot has been 
sold at very little more than the price of standard. So 
far as the consumption of copper is concerned, Germiany 
seems to be the only country which is doing very much. 
There is evidently a far greater activity there than in 
Great Britain or in other parts of Europe, and the engineer- 
ing industry may feel this later on. Germany has now 
cheap iron and steel—that is, relatively cheap, for she is 
trying to sell steel bars for export at £8 per ton—and with 
cheap labour her mechanical engineering firms must have 
an immense advantage. This perhaps accounts for her 
desire to import copper. The quantity of old metal now 
on the market leads to an unusual difference in selling 
value between old and new copper. Thus we find dealers 
offering £52 per ton—some say £50-——for clean copper 
scrap, or about £25 less than the value of ingots, whereas 
the difference should be from £6 to £10. There is certainly 
a temptation to use scrap at these figures whenever there 
is an opportunity of doing so. Tin has been steadier than 
usual for quite a long time. In fact, the price has shown 
unimportant changes only for nearly six weeks. At present 
experts in the market do not seem to anticipate any serious 
movement, but there is no fear of any collapse. The 
demand from South Wales, which was expected by this 
time, is slow in developing, and the tin-plate works there 
are not getting to work very quickly. Some hopes were 
based upon the expected American demand, but this, for 
unknown reasons, is delayed. If the Americans are going 
to put an import duty on tin this should hurry up the 
buyers; but it seems a silly thing to do, and the report 
may not be true. The markets for lead and spe'ter keep 
firm and steady, and the demand seems adequate. With 
regard to spelter there should be some improvement now 
in the consumption of the British galvanisers, but the 
outlook is uncertain because we do not know what Ger- 
many may do. 


Pig Iron. 


There is no definite change in the Manchester 
pig iron market yet, but both demand and supply are very 
small, and when business takes place it is now so trifling 
as to give no clue to the general position. There are a few 
founders with orders in hand and uncompleted who can 
afford to pay £9 per ton for No. 3 pig iron, but new orders 
are not coming in at figures which would allow of such a 
price. On the other hand, the cost of making in the 
Midlands is not reduced sufficiently to enable the furnaces 
to sell at low prices, and hence it is probable that the 
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searcity will continne for some time yet. It is said that 
sellers of what Cleveland iron temains, or what will be 
made in August, dre now asking £7 per ton on trucks ; 
but this would cost the Manchester founder nearly £8, 


So far as can be seen, a good many furnaces have decided 


what is likely to happen. This may help to bring down the 
price of foundry eoke more rapidly, and they will have 
also the advantage of much cheaper labour under the 
sliding scale. 


Finished Iron and Steel. 


There is no sign of any revival in the demand for 
finished iron and steel yet, and some of the consuming 
works do not propose to start again for some time. The 
importation of cheap material from the Continent goes on, 
and very little attempt is yet made to get our prices down, 
so that this continental temptation should not be so over- 
powering. It is said that the official price of railway rails 
has been reduced by £1 to £14 per ton. The continental 
price for the same goods is £9 10s. to £10 per ton. What 
can be done with such differences as these ? 


Scrap. 


The market for scrap is, if anything, duller than 
other sections of the iron and steel markets. There is 


scrap, except that one or two of the iron manufacturers in 
Lancashire will still take in small lots of good wrought 
scrap, at £3 per ton. Dealers, of course, cannot afford to 
take such a price, and, in fact, they are very glad to hold 


Cast scrap is quiet and steady at nominal prices ranging 
from £6 to £7 5s. per ton. 


The Royal Visit to Manchester. 


In the original plan of the tour of H.R.H. the 
Prince of Wales through Lancashire last. week, one of the 
arrangements was that he should pay a visit to the works 
of Met-opolitan-Vickers Electrical Company, Limited, in 
T. afford Park. Unfortunately, lack of time prevented the 
complete fulfilment of the Royal programme, and the 
Prince had to confine his visit to the outside of the pre- 
mises. After his departure, however, a party of guests 
were afforded the opportunity of inspecting some of the 
work which is in course of progress. Since the Armistice 
a considerable amount of reorganisation has taken place 
at the works, by which more efficient use is made of the 
available floor space. Moreover, two bays, each 200ft. 


The fettlers, grinding machines, tumbling barrels, sand 
blast plant, &c., have been transferred from the main 
foundry building into the new bays. thus providing a great 
increase in the moulding space. One of the most interest- 
ing developments, however, is the provision and equip- 
ment of a block of buildings to be used for research pur- 
poses. The research department buildings consist of two 
storeys, the ground floor being used for administrative 
purposes and the upper floor as a research library. Then 
there are three single-storey buildings designed, and 
equipped for chemical, physical, electrical and mechanical 
research work. Sinee my last inspection of these remark- 
able works two new canteens have been erected, one, for 
the manual workers and the other for the staff, each 
capable of seating 2000 persons. The visitors last week 
were very much impressed by the amount of steam turbine 
work in progress. In the foundry they were shown the 
process of casting a 30-ton casing for a turbo-alternator 
set of 25,000 kilowatts, which is being built to the order 
of the Manchester Corporation for the new Barton power 


to postpone the resumption of work until they can see | 


nothing to be done at present with heavy wrought or steel | 


long by 40ft. wide, have been added to the old foundry. | 


| eaitway bridges, F. Morton and Co., Limited; and cireu- 
| lating water culverts, Edmund Nuttall and Co. Further 
| contracts have been placed with Bruce Peebles and Co., 
| Limited, for eight 1500-kilowatt motor converters. 


and he cannot get business which will allow of that price. | 


Barrow-tn-Furness, Thursday. 
Hematites. 


The position in the hematite pig iron trade of 
| North Lancashire and Cumberland is no better. Asa new 
| basis of costs has not yet been arrived at the smelters 
| are not in a position to offer iron at a price that will induce 
buyers to come along with their business. Requirements 
| are known to be considerable all round, but in the mean- 
| time business is hanging fire, and there is no activity 
| at any of the works in the district. It is possible that by 
next month a start will be made, if only on a limited scale 
but it will be some time before there is a run of briskness’ 


Iron Ore. 


During the past week ore raising has been com- 
menced at the Pennington pit at Lindal Moor, in Furness, 
| but only some twenty are employed. At the other mines 
in the district only pumping is going on. Spanish ore is 
held in a considerable tonnage on the Barrow docks. 


Steel. 


There are no new features to report in the steel 
| trade. Last week cuts were made in several steel sorts to 
meet competition from the Continent with a view to future 
business, but things remain slack, and there is no informa- 
| tion as to when activity may be expected at the mills. 





all they can get, which costs them. no more than this. | 


Shipbuilding and Engineering. 
These trades are short of work, and apart from 
| the half time running on account of fuel shortage, there is 
| a lack of work in several departments. Vickers Limited 
| have launched a second oil tanker for Tankers, Limited. 
| She is 425ft. long, and will carry 10,050 tons of oil, besides 
1050 tons of bunker oil. She was named Scottish Maiden, 
land will be fitted with Vickers” solid imjection internal 
combustion engines. 





SHEFFIELD. 
(From our own Correspondent.) 

Optnton continues to be very sharply divided 
| here on the question of the immediate outlook for industry. 
One of the best-known leaders on the employers’ side, in 
private conversation, has just put the position, as some 
| firms, at any rate, must have found it, im a very striking 
| light. | He said that in all previous coal strikes his firm, 
and many others of which he was aware, were being con- 
Mtinually pressed to fill orders at all costs by customers, 
| who were ready to pay any figure if only fuel could be 
| secured. During the national strike of miners just con- 
| cluded, however, there was no pressure of the kind brought 
to bear on any works with which he was connected, and 
he knew that numbers of other firms experienced the same 
thing. ‘* The reason,” he added,“ is plain. Where orders 
had not actually been cancelled or suspended customers 
were only too glad to let them rest in abeyance. The 
trouble to-day is the dearth of orders. Lf I had the fullest 
possible supply of fuel it would make very little difference 
at the moment, for the reason I have explained.’’ Those 
are the views of one with exceptional opportunities of 
judging the situation from the inside, and who is particularly 


| 
| 
| 





station. Other large turbine plant in course of construc- 
tion include? a 20,000-kilowatt turbo-alternator set for | 
Sherghai. The condenser for this set will have 40,000 
square feet of cooling surface, and the lower half of the 
cylinder weighs between 70 and 80 tons. An effective 
contrast to these larve sets was afforded by the compact | 
ship lighting turbo-generators of 375 kilowatts, twenty of | 
which are bein” constructed for the Cunard Steamship 
Company. In the erection department one-half of one of the 
large stators of the 1200 horse-power alternating-current 
motors being built for Italy was placed to form an arch. | 
In the machining department a rolling mill shaft for trans- | 
mitting 8000 horse-power was seen in the lathe, and a | 
25,000-kilowatt stator for the Manchester Corporation was 
being machined. 








Manchester Electricity Works. 


The abstract of accounts of the Manchester 
Corporation Electricity Department for the year ended 
March 31st last shows that the total receipts for the year 
were £1,547,226, and the working expenditure, exclusive 
of depreciation, £1,115,239, leaving a balance of £431,987. 
After deducting from that amount £102,669 for interest, 
£162,139 for sinking fund, £8370 for instalment of loan 
reraid to Public Works Commissione-s, and transferring 
£34,027 to the renewals suspense account, there remains @ 
net surplus of £69,123, out of which the usual rate aid 
contribution for the year of £37,230 was provided. leaving 
£31,893 to be transferred to the reserve fund. The sales 
of current totalled 1994 million Kelvins, the average weicht 
of fuel consumed per Kelvin sold inorease1 by .%5 Ib. The 
efficiency of the distributing system as a whole equalled 
88.21 per cent., the quantity of currert absorbed in the 
mains and distributing stations being 11.79 per cent.—a 
decreass of 2.18 per cont. compared with the previous 
year. A ret addition of 13 miles 67 yards was made to the 
mains. The total maximum eupply demanded, excluding 
the supply from batteries, was, for liehting and power, 
80,120 kilowatts, and for traction 9380 kilowatts ; total, 
89,500 kilowatts. In connection with the new Barton 
power station, the followine additional contracts have been 
placed :—Extra-high-tension and low-tension swifchgear, 
the British Thomson-Houston Company, Limited ; 
33,000 /6600-volt transformers, the Metropolite”-Vickers 
Company and Ferranti, Limited; circulating water 
pumns, Mather and Platt, Limited ; water-sereoning plnt, 
F. W. Brackett and Co., Limited; electric cranes, Bab- 
cock and Wilcox, Limited: steelwork for buildings, Sir 











William Arrol and Co., Limited ; steelwork for road and 


| anxious, as other employers are, to impress on the men 


that the idea that the present trade slump has been 
deliberately engineered in order to bring down wages is a 
complete illusion, beside being the veriest nonsense. 
“ Do they imagine,” he asked “ that men who have helped 
to build up huge businesses during the last half-century are 
going to hazard them, to imperil their safety, for the sake 
of hastening by a few days or weeks a position which the 
influence of economic forces is already bringing about and 
which it. will inevitably complete in due course ! We are 
not desirous of reducing wages if other means can be found 
for lowering the cost of production. The latter, however, 
must be brought about, or the industry and commerce of 
the nation will be permanently ruined, and if it be essential 
that working hours are reduced to six or seven per day 
and the output per man per hour forced back between 
limits considerably wnder reasonable capacity, then a 
reduction in the-rate of wages is the only means left for 
lowering the cost of production.” 


Making a Start Again. 


There is, of course, a great deal too much truth 
in these contentions to allow them to be argued away, but 
I am not at all certain they should be read otherwise than 
side by side with the more optimistic opinion which holds 
a strong position here. For example, one of the largest 
firms entertained the hope on Monday that the end of the 
week would see practically all its employees back at work, 
as @ result of resumed deliveries of coal ; and, personally, 
I was not surprised to learn the fact, because at the height 
of the coal strike, when things seemed at their darkest and 
the firm referred to had some thousands of employees idle, 
someone connected with the place expressed astonishment 
that more had not been done in the way of installing oil 
burners for furnaces, my informant adding that had that 
been done there was enough work in the place to have kept 
some of the departments running without interruption. 
That may or may not have been so. The management 
were the best judges of it, but colour is given to the opinion 
by the fact that arrangements for full resumption were 
made as soon as coal became available again. It was not 
that firm only that was able to make a fresh start this week. 
One by one most of the large works got some, at least, of 
their depart ments in operation again, and the smaller ones 
were resuming as they found it possible to do so. 


Inquiries Coming from Overseas. 


What seems most likely is that with the re- 
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opening of the pits there will come a short burst of aetivity 
in many departments of the steel works, though this should 
not be confounded with any permanent development of 
trade. From what one ean gather there are a good many 
orders awaiting completion, and the question will be 
whether menufacturers are in a position to follow these 
up with new business. At the moment it certainly Jooks 
rather unlikely, but there are grounds for hoping better 
things. For example, inquiries are coming in ffom over- 
seas in increasing numbers and for larger quantities, and 
there seems a stronger tendency to translate them into 
actual business if at all possible. ae consignments of 
light steel manufactures, consisting to extent of 
small tools, are going from Sheffield to ‘South Russia, to 
Smyrna and to South Africa, the latter market being a fair 
buyer just now of spring steel. Firms are very chary yet 
of the Russian markets, but once confidence is re-esta- 
blished regarding them they will make a tedmantions 
difference to the Sheffield sal Lincoln districts. Consign- 
ments of heavy steel are going out to the Far, Kast, prin- 
cipally Japan, and a good deal of interest is being taken 
in the contract secured by Guest, Keen and Nettlefolds for 
the supply of 13,500 tons of steel rails for the Indian rail- 
ways at little more than £10 a ton, which is a long way 
below the ordinary quotations in this country ; for the 
company, of course, controls Lysaght’s works in North 
Lincolnshire and elsewhere. It was rather singular that 
the figure quoted is said to have comfortably undercut 
Belgian tenders, because only about a week previously, 
on a quotation of about £10 per ton, a Belgian firm was 
reported to have had a contract passed to it by the Argen- 
tine Government for 95,000 tons of steel rails. It really 
begins to look, however, as if an appreciable’ diminution 
was being made in the margin between continental and 
British steel prices, in spite of the still very adverse 
exchange rates, though it is to be feared that tracts of 
the kind referred to, while providing work for our men, 
are not very profitable propositions—a remark which I 
am told applies to some extent to a steel rail contract 
recently secured by North-East Coast interests from the 


Colonies. 





Railway and Tramway Material, 


There is a very considerable quantity of railway 
material for India now in the hands of Sheffield firms, 
chiefly relating to rolling stock, Cammell Lairds having a 
large slice of it in execution at their huge works at Notting- 
ham, and I hear that Cravens hope to get the big Rou- 
manian contract for the repair of some thousands of loco- 
motives, carriages and wagoris into definite shape before 
very long now. Apart from overseas orders, however, & 
revival of buying by the home railways is anticipated, 
though the development of the movement is slow. In pre- 
war days the home systems provided an important pro- 
portion of the work of tire, axle, spring, buffer, &c., 
departments, but by comparison things in that direction 
are not on & sati basis yet. The pessimists are 
loudly lamenting the fact that our shipyards are idle and 
our railways are living from hand to mouth, but things 
are not quite so bad as that, and are certainly improving. 
Tramway material, too, is becoming a little more active. 


The Bradford Corporation recently placed a contract | 


here for special points and crossings and the Rotherham 
Corporation has ordered from one of the Rotherham firms 

Steel, Peech and Tozer—400 tons of Sandberg steel 
tramway rails at £27 15s. per ton, while the Sheffield Cor- 
poration is buying from the A.G.E..people ten 2}-ton 
specially constructed vans at a total cost of £10,152 net, 
and from the General Vehicle Company four of 3} tons 
each at a total of £5196. 


Electrical Plant from Germany. 


A rather interesting point arises out of that 
matter. The Rotherham Corporation considers the steel 
rails mentioned could have been bought cheaper elsewhere, 
but it was desired te assist in giving work to local labour. 
Rotherham’s neighbour, Sheffield, took quite an opposite 
view—-at least, the Electric Supply Committee of the Cor- 
poration did—-for it reeommended the City Council to pur- 
chase a 10,000-k.w. plant, of German manufacture, from the 
Amsterdam Corporation for £49,900. Before.this appears 
in print the subject will have been discussed, with more or 
less heat no doubt, at the monthly meeting of the Cor- 
poration ; but it may not be in time to allow reference to 
the proceedings to be made in this letter. In any case, 
I will comment on the matter in next week’s letter ; but 
if sanction is given to the project the general manager is 
to proceed to Berlin and, with the chief engineer of the 
Amsterdam Corporation, inspect the plant. When the 
matter is debated there may be advanced.excellent reasons 
why the order should be given te Germany; but, on the 
face of it, the same argument employed by Rotherham 
regarding steel rails could be used in the case of the,elec- 
tricity plant, for Sheffield interests have especially equipped 
themselves for the production of such machinery and— 
yoodness knows—there are enough men idle in these parts. 
However, their number should be gradually reduced from 
now onward, for, so far as the immediate future is con- 


cerned, steel forges and rolling mills appear to have a fair | 


amount of work before them and so do the foundries. 
Some of the acid steel furnaces are being lighted up again, 
but prospects for basic furnaces do not appear to be good. 


Raw Materials. 


Regarding raw material, it was with some relief 
that manufacturers learnt that the price of coal for indus- 
trial purposes is not to be raised over that of domestic and 
gas fuel, though the announcement was really disappoint- 
ing, for it is realised that little development of trade.can 
be hoped for until fuel prices definitely fall. For that 
reason there seem poor hopes of blast-furnaces. being put 
into commission at present, and in the meantime conti- 
nental iron and steel are being offered here at rates which 
local makers cannot think about. A merchant tells me 
that some of the Belgian iron coming to Sheffield is hardly 
distinguishable from steel, and that German angles and 
steel sheets, offered at pounds below the home article, are 
considerably superior to it. Belgian soft wire rods are 
quoted at about £9 10s..delivered here, whereas the last 
official quotation of the home make was £16 5s. That, 
however, is scarcely a fair comparison, for there is no doubt 








a wire rod can now be bought for very much less. 

A little inquiry prevails for ferro-alloys, but the market 
is only desultery and hand-to-mouth, there being alznost 
nothing being done, and under this influence quotations 
continue to fall, 





NORTH OF ENGLAND. 
(From our own Correspondent.) 


Putting Industry into Order. 


AL efforts are at’ present being concentrated on 
getting the various industries into working order after the 
chaos occasioned by the miners’ strike, The difficulties 
attending resumption of work in practically every section 
of commerce are exceedingly great and complicated, but 

progress is being made in getting the wheels 
of industry revolving once more. A welcome sight— | 
which is now becoming very frequent-——-is the long coal 
trains carrying coals to the inland manufacturing districts. 
The heaps at the pits have disappeared during the last few 
days, but much greater supplies are needed to meet the | 
insistent inquiries of the works. The output at the pits 
is improving constantly, but the normal production will 
not bé reached for some little time yet, though daily more | 
collieries are getting into condition. With coal supplies — 
coming to hand the iron and steel works in the Cleveland | 
district are actively preparing for a resumption of opera- 
tions, though it is realised that no general resumption will | 
be ible for some time. Most of the ironstone mines | 
i veland are still closed, but a move towards a general 
resumption of work will be made as soon as the ironworks 
are ready to consume ore. So far as the markets are con. | 
cerned the bulk of the b at p it tra d 
refers chiefly to home requirements. There is no lack of | 
foreign inquiries, but orders arenot being hooked to any | 
appreciable extent, the reason, which is quite plain, being 
that the foreigner is not likely to pay the present high 
asked for coal, iron arid steel, and it is more than | 
I ‘that when the home demand subsides there will be 
a further general lowering of prices. Although the out- 
look for trade at the moment is somewhat difficult to sum | 
up, it is possible, on @ broad survey of the whole position, 
to take a somewhat more cheerful view. There is a feeling, at 
all events, that we are at least moving towards more stable 
conditions, and, although the progress is slow, it is sufficient | 
to stimulate confidence upon which, after all, everything 
depends 


Cleveland Iron Trade. 


Matters are moving very slowly in the Cleveland 
iron trade Not & single blast furnace in this district has 
been re- There is little likelihood of any being put 
to work this week, and so far as can be ascertained, only 
in four instances are definite arrangements being made to 
light up, and their output is all required for steel making, | 
so that there is absolutely no immediate prospect of sup- | 
plies of pig iron for the open market. Fuel is, of course, 
the cause of the situation. Supplies as yet are not at all | 
satisfactory, and the price is absolutely prohibitive. | 
Before the strike ironmasters found it paid them better to | 
lay their furnaces idle rather than use blast-furnace coke | 
at 42s. 6d. per ton plus carriage, yet 50s. is now named ter | 

qualities at the ovens. Producers are said to be | 
willing to 45s. per ton for export, and if so, home | ‘ 
consumers would have a legitimate grievance at preference 
being offered to the foreigner ; but the latter will not buy 
even at 45s. pet ton, and certainly the ironmaster cannot | 
afford to pay that figure. Possibly if coke were down to | 
358. per ton the ironmasters, having got relief in the matter | 
of wages, might contemplate a re-start ; but even that is | 
doubtful, for even the official minimum of £6 per ton for | 
No.3 Cleveland is too high, and will have to be reduced | 
if we are to compete in the world markets. All this indi- | - 
cates a rather gloomy prospect for the iron trade, but it is |! 
well to face the facts, and the facts are that fuel must be | 
vastly cheaper before work can be resumed. In the mean- | 
time the official prices are unchanged, No. | being nominally 
at 1268. per ton; No. 3 Cleveland G.M.B.. 120s.; No. | 
foundry, 119s.; No. 4 forge and mottled, 117s. 6d.;- white | 
iron, 1¥5s)'fot home use. The actual selling prices, how- 
ever, differ widely from the minimum in many cases. | 
There is‘no No. 1 to be got, for No. 3 and No. 4 foundry 
iron 135s. is the uniform consumers having to take 
equal proportions of each, and they have notice of a 5s. 
per ton advance next month. Moreover, a premium of 
5s. per ton is levied on all foundry iron for export, so that 
the present price to the foreigner is £7 per ton. Of course, | 
with ‘so little foundry iron’on the market, home prices 
tend upwards, but there is still plenty of cheap foreign iron 
on offer, and before we can revive the export trade we 
shall have to quote competitive prices. 


Hematite Pig Iron. 


There is very little movement in the East Coast 
hematite pig iron trade, and there is practically no foreign 
—— Even the offer of mixed numibers at 140s. per ton 
-- per ton below the home price—fails to stimulate 
demand. 


Manufactured Iron and Steel. 


There has only been a partial resumption of 
operations at the steel works on the North-East Coast. 
Some are remaining completely idle, the proprietors being 
determined not to resume production until costs have been 
redueed below the level of selling prices. In other cases the 
mills are being re-started rolling cold material, and as scon 
as sufficient coal is available a few of the steel furnaces 
will be re-started. Production will, however, only be ona 

very limited scale, and coal will have to be vastly cheaper 
before the bak of the plant is re-started. Some of the 
bigger firms are running off old orders, but there has been 
as yet little new business actually booked. .Prices are still 
en the down grade, and naturally on a falling market 
pe 1 my pen sell fA Moreover, foreign 
competition is very n, British prices generally are 
well above the offers made from the Continent. A reduc- 
tion of £2 per ton is announced this week in the price of 
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| 72.75 per cent. above. 
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as hamden heed Satan £12 10s. 
the British priee is still far above 


steel billets, but at, £13 
for medium: billets pai 
eompetitive levels. .. 


The Wages Slump. 


The Cleveland blast-furnacemen have to endure « 
drastic reduction in. wages. For every pound they earned 
| in January they can,now earn only 12s. 9d. Their wages 
are regulated under a sliding scale agreement based on t!). 

ice of No. 3 Cleveland pig iron, and the ascertained pric, 
or the past, quarter has been certified at 1268, 11.56d. pur 
ton. This means a lowering of blast-furnacemen’s wages 
of 71.25 per cent.—--from 144 per cent. above the standard 
to 72.75 per'cent. above the standard rate. The reduction 
takes effect from the 3rd inst. The drop in the price pe: 
ton of No. 3 Cleveland in the last three quarters is a 
follows :—Quarter ended. December, 1920, 2248. 5.37 
uarter ended March, 1921, 198s. I1.31d.; quarter endeci 
une, 1921, 126s. 11.56d. How this slump in price ha 
affected wages may be shown by the. fact that at the 


| beginning of this year they fell from 170.25 per cent. abov. 


the standard to 144 per cent. above it. Now they are on!) 
In other words, the reduction thi- 
year reaches lily the amount of the stendard rat 
itself. The effect of the latest ascertainment is to lower 
wages to the extent of 5s. 10d. in the pound on the amount 
which would have been earned last April had it not been 
for the coal , and for the last six months the dro), 
totals 7s. 3d. in . There was a reduction in price 
of 7is. 1.75d. in the second quarter of the year, and th« 
reduction in wages for the quarter is the biggest recorded 
| im the history of the trade. 


The Coal Trade. 


The Northern coal trade is slowly assuming a mor 
settled state, but some considerable time must yet elapse 
before the industry becomes anything like normal, Th: 
efforts of the colliery owners are still being concentrated 
on getting those pits already working into a normal stat« 
of efficiency, and in re-opening any of those which may not 
yet have been yot to work, and it is confidently predicted 


| that the end of this present week will see a great improve 


| ment both in the numbers at work and the average output 
perman. The tone of the market keeps very firm as regards 
prompt trade, but with such a poor prospect of obtaining 
any large supplies the quantity sold for spot loading is 
only small, and thus the high figures ruling for this busi 
ness do not amount to much in the aggregate. There is 
an almost unlimited call for fuel for the home trades, 
and large and increasing quantities are disposed of inland 
by rail and coastwise by steamers, as well as a vigorous 
de d for bunk The export trade, however, does not 
present any very settled or assured outlook. The inquiries 
coming in are fairly numerous and interesting, but they 
are not ina general way either for large quantities nor are 
very but merely, it is to be feared, feelers, 

for, as @ matter of fact, they are not resulting in much 

from which the general inference to be drawn 
is that the figures quoted are too high to be attractive 
| in view of foreign competition. There are, of course, many 
large contracts already on the books, and a considerable 
' number of boats are stemmed against them, so that the 
turns will be full enough for a time, whether there is much 
| business booked or not. For August and September and 
onwards buyers are moving warily, and most people 
qualified to judge predict a fall in prices for the later months 
of this year. The coke trade is idle as yet, but the demand 
is expanding, and supplies are expected to become avyail- 
able at an early date. 


Colliery to Close. 


The Ashington (Northumberland) Coal Company 
has intimated that, owing to the scarcity of productive 
workmen compered with the large amount of unproductive 
| Saber employed at the colliery, it proposes to close down 

ts Ellington pit within the next three months and con- 

centrate the productive workmen at the others. It is 

to set on most of the hewers, fillers, cuttermen, 

| deputies, stonemen, and some others at the company’s 

other pits. The pit employs about 1100 workers of all 
and is one bf the company’s newest pits. 








SCOTLAND. 
(From our own Correspondent.) 


The Reckoning. 


Tue end of the coal strike was hailed with satis- 
Seton batten wave ine position fo, harde We sen of.0i) 
difficulties. Trade prospects are extremely cloudy, and 
there is abundant evidence that many prophecies con- 
cerning the aftermath are being borne out. It was thought 
by many that the end of the strike would bring a fairly 
general resumption of work, but at present there is no 
evidence of any great progressive movement. Also it was 
anticipated that, in view of the enforced idleness, extend- 
ing over many weeks, the annual holidays would be dis- 
pensed with. Such is not the case, however, but rather, 
m many instances, the holidays will be nearly three times 
as long as is usual. The reason for this is common know- 
, and it is unnecessary to enumerate again the circum- 
stances which have contributed to the prevailing shortage 
of home coal and a level of prices at present higher than 
pre-strike quotations. No inducement is being held out 
to manufacturers to accelerate the re-start. Few, if any, 
are in a position to produce even for a short period at a 
loss in the anticipation of cheaper fuel. Book orders are 
practically out, and the chances of securing new 
eontracts under present costs of production are almost 
hopeless. To many it is now 4 question of remaining open 
long enough to clear off existing orders and then applying 
the closure until cheaper fuel is obtainable. No one can 
gauge the time required to put the mines in order and thus 
accomplish a return to a full measure of output, but until 
that does happen the chance of fuel is remote. 
Thus, from the aan t of , the outlook is 
not promising. situation from the miners’ standpoint 
is no less unfavourable. In all districts in Seotland there 
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are thousands of mine workers who have been unable to directors of the Ebbw Vale Company have also discussed | im my this week's letter, and the contract will now, in all 


regain employment owing to the state of the mines, and 
in some cases through the wanton. destruction of machinery. 
Consequently, output is hindered, and industries have per- 
force to delay the commencement of what to them will be 
virtually @ life-and-death struggle. In many instances, 
too, the miners’ funds heve vanished into thin air and 
prospects of unemployment benefit are far from rosy. 
‘There seems little doubt that with a plentiful supply of 
fuel cheaper prices would be established, but how to bridge 
the time in between is a problem. In the meantime the 
various markets are languishing and evidences of new life 
are almost entirely lacking, Here and there a spasmodic 
effort has been noticeable, but in no instance has the move- 
ment more than ruffled the fringe of the markets. 
Exit Competition ? 
It has been whispered—and probably not without 
a fair element of truth—that there is a movement afoot 
mong the coalowners to protect themselves against the 
stem of undercutting. Prices for the various brands and 
jualities will be fixed, and all will be bound to recognise 
nd abide by the arrangement. Rumour, however, has 
not chronicled, so far, how the business is to be worked, 
und, quietly, there are not a few sceptics. The belief that 
competition is the life of trade will not be easily dispelled. 
lo the uninitiated such a movement might suggest not 
only @ protectionist measure, but also an owners’ pool. 
The merchant, too, would possibly be out of harmony 
with such @ programme. 


Pig Iron Scarcity. 


The age of a re-start of the Scotch pig iron 
furnaces are dim. Current prices of coke do not suggest 
the possibility of a resumption, and meantime stocks of 
certain brands have vanished. Hematite is still held in fair 
quantity, but the price is too far above the continental 
quotation to offer any inducement to buyers. Foundry 
iron is practically non-existent, and, in fact, with an 
ordinary demand a state of famine would pertain. Scotch 
hematite is still round about £9 per ton as compared with 
a little over £5 per ton for the imported article. 


|} gone to Messrs. Dorman, Long and Co. 


Steel and Iron. 


Steel and iron markets drag painfully. The 
record of lost contracts is steadily added to, and the situa- 
tion is fast becoming desperate. It is said that it is the 
intention of many to run off arrears accumulated through 
the coal strike and then to close down until cheap fuel is 
secured. The only other alternative is to proceed on short 
time at a loss. Makers have reduced their prices as far as 
they possibly can meantime, and are still unable to secure 
new business in open competition with other markets. 


Coal. 


The re-start in the Scotch districts has been far 
from satisfactory, and in some cases at least two months 
must elapse before a general resumption will be possible. 
Consequently, the output is still meagre, and does little 
more than touch the rim of the demand. A little Irish 
business is reported, but the prices charged are ayainst 
extensive negotiations even if fuel were obtainable. A small! 
turnover in bunkers is also reported, but generally the 
output is quickly absorbed by home consumers. Nothing 


definite can yet be learned regarding prices, but the follow- | 
| 22s. 6d. Patent fuel is scarce, the 


ing may be given as a rough indication :—Screened coal, 
50s. to 60s. ; unscreened, 45s. ; screened navigation, 55s. ; 
unscreened, 528. 6d.; screened steam, 50s.: unscreened 
steam, 45s. ; dross, 40s., all f.6.b. Glasgow. For land sale, 
splint coal is 40s. to 60s. ; dross, 30s. to 35s. per ton at the 
pit-head. House coal is selling retail at 3s. 9d. per cwt. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
General Adviser. 

Tue well-known miners’ leader, Mr. Vernon 
Hartshorn, has adopted the réle of general adviser to all 
concerned in the mining industry. He has appealed to 
the men not to return to the mines harbouring any idea 
of trying to smash the agreement before its agreed course 
has been run. As long as the agreement is honestly and 
fairly worked by the coalowners it must be honourably 
observed by the men, and he urges them to concentrate 
on getting the last ounce of benefit that may be got out 
of ‘the agreement. On the question of foreigri* markets 
whieh have to be recovered, Mr. Hartshorn emphasises | 
that they can only be won by a big output of South Wales 
coal which can be marketed at a competitive price. He 
points out that many of the workmen regard the argument 
for & bigger output at a time when there may. be much 
unemployment among miners as an anomaly. They see 
a contradiction in the argument. Superficially it does 
appear so. Nevertheless, the argument is sound. By a 
big supply of Welsh coal at competitive prices they will 
create a bigger and bigger demand in the markets of the 
world. Restriction of output, he contends, will rob the 
men who are working of the full benefits of the agreement, 
and it will prolong the unemployment of the men out of 
work. The coalowners also come in for their share of 
attention from Mr. Hartshorn, who warns them against 
attempts to victimise some of the more ardent industrial | 
and political spirits among the miners. 


Coalfield Disputes. 
, There is a number of local disputes to be settled 
in South Wales, and the Conciliation Board has appointed | 


| 


a sub-committee consisting of four representatives from decide te return to work on the owners’ terms—that forlts |; Professor of Engi 


the owners’ side and four from the workmen’s side to deal | 
with the disputes. That affecting the Ebbw Vale men is | 
not yet settled, and the men are still idle. Officials of the 
South Wales Minders’ Federation have had a conference | 
with the Ebbw Vale management, but apparently, apart 
from the Ebbw Vale Company’s terms being gone into in | 


detail, no progress was made towards a settlement. The | 





| 45,127,985, or an increase of 11,915,662 unite, notwith 


the poatsiet with their management, and while 
to their, devisipn that the objectionable pract 

| have Ae into thése colliéries during past years must be 
| aboli before work can be resumed, they state the 
| management is quite prepared to discuss, as it always 
\ has been, all matters with the men affecting the issue. 
| The company does notask the men to accept any less favour- 
| able conditions than those in operation in the rest of the 
| coalfield, including the other collieries under the Ebbw 
Vale management which are now working. 


Coa! Output. 


The production of coal in South Wales has so 
far been rather disappointing, but that it has been so is 
not altogether attributable to disputes and the state of the 
collieries following wpon the three months’ stoppage. 
Unfortunately, there was a mishap at the power station 
at Upper Boat, belonging to the South Wales Electrical 
Power Distribution Company, last week, which has ‘meant 
a reduction in power for a number of collieries, particularly 
those in the Pontypridd and Rhondda areas. According 
to the general manager of the company, it was an elec- 
trical breakdown. New plant ordered has not yet been deli- 
vered, and, of course, the collieries will have to go short 
of power; at any rate they will have to curtail their 
demands, as it will be weeks before the repairs are effected. 
The trouble unfortunately has occurred at a time when it 
is most felt. This company’s working during the past year, 
however, has been by no means unsatisfactory, and a sub 
stantial expansion of its business is indicated. The units 
sold during the year amounted to 57,043,647, as against 


standing the dislocation of trade and ec uent serious 
check upon the progressive increase in the output brought 
about by the strike in the coalfield in October last. 


Steel Orders. 


The report has been current that Guest, Keen 
and Nettlefolds, Limited, have secured a contract for the 
Indian railways of 13,500 tons of new steel rails at about 
£10 2s. 6d. per ton, but it is now stated that the order has 
The price, if 
correct, means @ very sévere cut in values formerly pre- 
vailing. Last year steel rails were £25 per ton, and at the 
present time Welsh steel billets cannot be produced under 
£10 10s. per ton. The lowest quotation for rails for June 
was £15 per ton. It is stated that the price, although 
15 per cent. below Belgian quotations, was 3} per cent. 
above German prices, and that but for special considera- 
tions the order would have been lost to this country. 


Current Business. 


Outputs of coal so far have been less than was 
anticipated, and all supplies expected to be available this 
morning have been booked up, with the result that the 
market is very firm. There Will in all probability be very 
little work done in the coalfield during the first week of 
August, which is a holiday period, so that the present 
firmness of the market is likely to extend well into next 
month. Superior Admiralty large coals are 47s. 6d. to 
50s., business for early shipment having been done at the 
latter figure, while Monmouthshire collieries, having such 
heavy inland commitments, have very little coal to spare 
to export, the price being about 47s. 6d. to 50s. Best 
smalls are 25s. to 30s., and good qualities from 20s. to 
ture of this 
commodity being checked by the difficulty in securing 
adequate supplies of smalls. Makers are very fully sold 
for this month and prices rule about 47s. 6d. to 50s. Coke 
is a quiet market at 55s. to 60s., pitwood ranging about 

2s. da. to 35s. Several cargoes of American and Belgian 
coal ordered during the strike are now coming along to 
South Wales ports, the importers being Messrs. J. Burness 
and Co. Their arrival is not very welcome now that work 
has been resumed in the South Wales coalfield. 


Steel and Tin-plate Works. 


Three Siemens steel furnaces at Messrs. Baldwin's 
works at Swansea have been re-lit, aud arrangements are 
being made for re-starting tin-plate works. Scarcity of 
coal and shortage of water are, however, interfering with 
some tin-plate works re-commencing. 


Latest News from the Provinces, 


SHEFFIELD. 
Rise in Fuel Prices. 
Tae coalowners of Yorxshire, Derbyshire, 


Notts, Lancashire and Leicestershire, at a meeting held 
at Derby on Friday last, decided to increase the price of 


gas and house coal to 3s. per ton above the prices in | 


operation prior to the stoppage, and to raise the price of 
‘**loco.”” coal by Is. per ton, except where contracts 
for twelve months or more are entered into. The time was 
not considered opportune to make any advance in the 
price of industrial fnel ; but, according to some reports 
certain coalowners, nevertheless, have raised industrial 
coal by 3s. 6d. a ton this week. These may, however, be 
isolated cases, There is practically no eoke being made, 
as blast-furnaces are not in operation. It is said that to 


| put them into blast at present prices of manufacture 
| would mean a loss of from £3 to £4 per ton. 


It is believed 
the miners who have not resumed work at the pits of the 
Staveley Coal and Iron Company in consequence of a 
dispute as to whether forks or shovels shall be used will 


be used. 
Electrical Plant from Germany. 
The Sheffield Corporation has decided to recon- 


sider its d to purchase the German electrical plant 
referred to in the paragraph under the above heading 


Soft wire rods have been reduced by 60s; a ton. 





{ 


be placed in’ thig country. This result is 


bability, 
tbr cod to be pacedy guerre a letter on the subject 
recei from’ Mr. Hie 


ns, the chairman of Cammell, 
Laird and Co., Limited. 


WALES AND ADJOINING COUNTIES. 
Miners’ Strike. 
About 1600 men employed at the Tirpentwys 
Colliery, Pontypool, are on strike consequent upon the 


alleged refusal of the management to reinstate two pitmen 
in the work in which they were engaged before Mareh 31st. 


Cheap Foreign Coals. 

Cargoes of foreign coal continue to arrive. It is 
re that the Government is prepared to sell American 
coals which have reached South Wales ports at 45s. to 
50s. Cargoes which have arrived at some foreign coaling 
stations and which were shipped during the strike are slow 
to find buyers. 


Swansea Metal Exchange. 


The market shows no material change. Business 
is very quiet. Although coal supplies are improving, orders 
show little expansion, and so far only about 10 per cent. 
of the tin-plate mills are working. Fully 50 per cent. of 
the mills are expected to be idle throughout this summer. 


BOOKS RECEIVED. 


Sheet Metal Drafting. By E. M. Longfield. London: 
McGraw-Hill Book Company, 6/8, Bouverie-street, E.C. 4 
Price 12s. 6d. net. 

Electric Motor Installations : Their Upkeep and Lay-out. 
Manchester : Vulcan Boiler and General Insurance Com- 
pany, Limited, 67, King-street. Price 2s. 6d. net. 

A Dictionary of Applied Chemistry. New edition. By 
Sir Edward Thorpe, C.B., LL.D., F.R.S. Vol. IL, Caleuli 
—Explosion. London: Longmans, Green ‘and Co., 39, 
Paternoster-row, E.C. 4. Price 60s. net, 

A Text-book of Inorganic Chemistry. Edited by J. 
Newton Friend, D.Se. Vol. IX., Part IL, Jron and its 
Compounds. By J. Newton Friend. London: Charles 
Griffin and Co., Limited, Exeter-street, Strand, W.C. 2. 
Price 18s. net. 


PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Tse Fepera. Sairsurmpimse Company, of Kearny, New 
Jersey, announces the completion of a new floating dry dock, 
| in addition to its pre-existing shipbuilding and repairing facilities. 


Mr. Georce Hatty, of Birmingham, has been appointed 
| chief works manager of the engineering side of the Edison Swan 
Electric Company, Limited, Ponders End, Middlesex. Mr. 
Hally served his apprenticeship with Alley and McLellan, 
Limited, Glasgow, of which city he is a native. 


Tae Tursixne Furnace Company, Limited, has moved its 
offices from 5, Budge-row, E.C., to 2388, Gray’s Inn-road, 
London, W.C.1. New telephone number, 4365 Museum ; 
telegrams, Asunder, London. 


Bruce Peesies anp Co., Limited, have recently appointed 
Charlesworth Peebles and Co., of 134, St. Vincent-street, Glas- 
gow, as their agents for the whole of Scotland, with the excep- 
tion of an area in the east of Scotland covered by Mitchell, 
Graham and Son, Limited, 56, Buccleuch-street, Edinburgh. 
This development, we are informed, does not in any way affect 
the position of Mr. J. A. Hood, who still remains Bruce Peebles’ 
Scottish representative. 


Contract.—The Underfeed Stoker Company, Limited, has 
received orders for a total of twenty-three of its travelling grates 
for electric supply stations at Wolverhampton, St. Helens, Shef- 
field, Newcastle, Rotterdam and Cossipore, India, and for ash 

| conveyors from Poplar, Bury and Bradford. 


Starr TesTm™oNIAL TO Mr. C. E. Town.—On Wednesday of 

last week the permanent staff of the London Chamber of Com- 

| merce presented Mr. C. E. Town, the recently retired assistant 

| secretary of the Chamber, with an antique mahogany bookcase. 

The gift was accompanied by an illuminated framed address, 
bearing the names of seventy-eight members of the staff. 


Waycoop-OrTis Sports.—On Saturday, July 2nd, at White- 
| foot-lane, Bromley-road, Catford, the members of the staff and 
| employees of Waygood-Otis, Limited, held their twelfth annual 

sports and garden party. Among the apes’ were flat races, 
cycle races, long jump, high jump, a tug-of-war, a sack race, and 
an obstacle race. e cup, given to the competétor obtaining 
the greatest number of pomts, was awarded to G. C, Wardell, 
after a tie with A. E. Lee. The latter received a special con- 
solation prize. The event was a success in every way. 


Norrs-East Coast Instrrution oF ENGINEERS AND SuHip- 
BUILDERS.—The following is a liet of the officers of the North- 
East Coast Institution of Engineers and Shipbuilders for the 
session 1921—22 :—President: Sir William Joseph Noble, Bart. 
Vice-presidents: Mr. Charles Waldie Cairns, superintendent 
engineer, Cairns, Noble and Co., Limited, Newcastle-on-Tyne ; 
Mr. Andrew Laing, general manager and director, Wallsend 
Slipway and Engineering Company, Limited, Wallsend-on- 
Tyne; Mr. Clarence yeh Smith, managing director, 
Thos. and Wm. Smith, Limited, Newcastle-on-Tyne ; and Mr. 
Robert Wallis, works manager, Wallsend a and Engi- 
neering Company, Limited, Wallisend-on- e, Ordinary 
members of Council: Mr. Benjamin Chapman Browne, director, 
R. and W. Hawthorn, Leslie and Co., Limited, Newcastle-on- 
Tyne ; Engineer-Commander Charles John Hawkes, R.N. (ret.). 

neering, Armstrong College, Newcastle-on- 
Tyne; Mr. Robert. Hinchliffe, assistant naval architect, Sir 
} WoG. Armstrong, Whitworth and Co., Limited, Walker; Mr. 

Hugh Laing, director, Sir James Laing and Sons, Limited, 

| Sunderland; and Dr. John Edward Stead, F.R.S. Honorary 
: Mr. Robert Hope Winstanley, of Swan, Hunter and 
Richardson, Limited, Neptane Works, Walker. Sir 

iam Noble’s election as President is interesting in that he 


Wi 
Wi 


is the first shipowner to be elected to that office. 
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Current — = Metals and Fuels. 


IRON ORE. 
W. Coast 
Native 
1 Spanish : 
aN. africa: 
N.E. Coast— 
Native Bs 
Foreign (c.i. f. * 


PIG IRON. 


ScorLanp—* 
Hematite ... 
No. 1 Foundry 
No. 3 80 
N.E. Coast 
Hematite Mixed Nos. 
No. 1 


Cleveland— 
Ss ee 
Silicious Iron 
No. 3 G.M.B. 
No, 4 Foundry 
No, 4 Forge 
Mottled 
White ... 

MIDLANDS. 

Staffs. — 
All-mine (Cold Blast) ... 17 
Part Mine Forge ‘ 

A Foundry No. 3. 


ra a 
an 


Northampton *— 
Foundry Nos. 2 and 1 
se No. 3 
od Forge 
Derbyshire * ( A// nominal ).— 
No. 3 Foundry scat Sea 15 Oto 9 0 
Forge 0 0 
Lincolnshire #— 
Basic 
Foundry 
Forge 


Uncertain, 
~—some sold at £8 


N.W. Coast— 
N. Lanes. and Cum.— 
Hematite Mixed Nos. 0 
Special... Otoll 0 0 





MANUFACTURED IRON 


Home. 


£s. d. 
ScotraNnD— 


Crown Bars ... ... i.» 16 
Best ,, ed - RET GT 
SE oon dan. pee cee on 
Tees nutieivehaeeis an 


N.E. Coast— 
epi 
Best ,, i> ectideeaans in 
BE wine. ee 
Tees wei tend: enh de Ge 
LANos, — 
Crown Bars ... ... ... 6 
ey ee ee, 
S. Yorxs.— 
Crown Bars 
Best ,, 
Hoops 
MIDLANDs— 
Marked Bars (Staffs.) ... 
Crown Bars ... ... 
Nut and Bolt Bars... 
Black Sheets, (dbis.) ... 
Galy. Sheets, 24 W.G. 
(f.0.b. L’pool, or equal 
Gas Tube Strip 


o 200 0 


0 0tc 26 0 0 


ScoTLanp—4 
Boiler Plates... ... West odd! ‘ted 0 0 
Ship Plates fin.andup15 0 0 ... ... ... _ 
Sections ... See ) F Terr erye —_ 
Steel Sheetsjin.togin. 16 5 0... 2... - 
Sheets(Gal. Cor. 24 B.G.) — eS ares U's 








STEEL (continued) 


Home. 
«Ge 
eee os. ue kes 0 
ee eee ee 10 
Boiler Plates... ... .. 21 0 
Joists... te ei 10 
Heayy Rails ... 

Fish-plates 

Channels... 

Hard Billets 

Medium Billets 


N.W. Coast— 
BarRrow— 
Heavy Reils ... ... ... 0 . 
Light ,, nb ype de: 0to19 0 0 
| Pap err agees y 0 Tt 
Ship Plates ... ... ... @ .: Saat ines _ 
Boiler ,, eT Sout Oni 3 _ 
MANCHESTER (Prices irregular and uncertain, unchanged)— 
7 Bars (Round) a . MO Otol 0 0 
7 4, (others) i . Wb 0 0to 1610 0 
Hoops (Best) ... 5 0 20 
» (Soft Steel) Brora at gy 
ee a a - 5 00 : — 
» (Lanes. B iler) 21 0 0 —_—— — 


N.E. Coast— 


eooocoooooo°o 


00 
00 


SHEFFIELD (Prices irregular and uncertain) 
Siemens Acid Billets .. 18 0 0 
Bessemer Billets 17 10 
Hard Basic ... ... .. 13 0 
SP aie boise IB O 
Hoops... ai eo Ws 
Soft Wire Rods 


MIDLANDS— 

Small Rolled Bars .. .. BBv.@ OF wn. 
Soft Billets and Bars ... 12 0 Ow 13 0 0 
2 Hoops pee tes UL, Sy re 

Tube Strip 1310 0t6 15 0 0 
Angles and Joists 14 10 . 

aca* fata. Wee, “tenn. “enna ae 

Bridge and Tank Plates 15 0 : 


3 5 


NON-FERROUS METALS. 


| Swarsea— 


Tin-plates, I.C., 20 by 14 216 to 28’- 
Block Tin (cash) ... ... .. . oa 166 
- (three months) .. ‘ 168 
Copper (cash)... .. ? d ; 72 
»» (three months)... ... 72 
Spanish Lead (cash) .. 23 
* (three months) B . 23 
Spelter (cash) cele ciate filet te aa 26 
« (three months)... 


on wm 


~ 
NOLO NW Ww 


0 
Vv) 
0 
6 
6 
0 
0 
6 


MANCHESTER— 
0{ SRS Best Selected Ingots ... 
» Electrolytic 
® , Strong Sheets ... 
»» Loco Tubes 
Brass Loco Tubes 
» Condenser ... 
Lead, English 
» Foreign 
( Metal prices practically unchanged 


FERRO ALLOYS, 
(AU prices now nominal). 


Oqgq~-rerFood 


Tungsten Metal Powder 
Ferro Tungsten 


2/- per Ib. 
18 per Ib. 
Per Ton. Per Unit 
Ferro Chrome, 4 p.c. to 6 p.c. carbon... £35 12/- 
om 6 p.e. to 8 p.c. * £37 15/- 
8 p.c. to 10 p.c. £36 10 0 15/- 
Specially Refined 
Max. 2 p.c. carbon 
roo e * eeu 
» O75 pe. carbon . 
+» carbon free 
Metallic Chromium 
Ferro Manganese 
»» Silicon, 45 p.c. to 50 p.e. 


- £86 32/- 
--- £96 39/- 
...£120 47/- 
...2/9 per Ib. 
...6/6 per Ib. 

"(pee ton) £18 for home. 

---£15 10 0 scale 8/6 per 

unit 


-..£22, scale 12/- per unit 
-«-22/- per lb, 

...10/- per lb. 

...1/6 per Ib, 

£190 

15} per Ib. 

...£150 


os, 1 Pee 
Vanadium 
Molybdenum a 
», Titanium (carbon free). ds 
Nickel (per ton) 
Cobalt 
Aluminium (per ton) 





FUELS * 


SCOTLAND 
LANARKSHIRE — 
(f.0.b. Glasgow)—Steam 
Ell 
Splint 
Trebles 
Doubles 
o Singles 
AYRSHIRE— 
(f.o.b, Ports)}—Steam 
ee * Splint 
” ” Trebles 
FIrESHIRE— 
(f.0.b. Methil or Burnt- 
island)—Steam — 
Screened Navigation 
Trebles 
Doubles 
Singles 
LOTHIANS 
f.o.b, Leith)—Best Steam 
Secondary Steam 
Trebles 
Doubles 


Singles 


ENGLAND. 
© N.W. Coast— 
Steams 45/- to 49/- 


Household 56.8 to 60/- 
ND 5 sone * 8 > . ™ 56, - 


NORTHU MBERLAND— 
Best Steams 
Second Steams 40 '- 


43/- to 45/- 
to 41- 
Steam Smalls 13/- to 176 
27/16 to 30 
36'- to 40 


Unscreened 
Household 


DuR#AM— . 
Best Gas . ond *\ a00 . 40- to 26 


Second ohiiien : 35/- to 37/6 

Hourehold... 36/- to 40/- 

Foundry Coke 55/- to 60,- 
Suerrretp—™* 

S. Yorks, Best Steam Hards 

Derbyshire Hards 

Seconds 


33/2 to 33/8 

32/8 to 33/: 

31,8 to 32/5 

Cobbles 31/8 to 32/: 

Nuts , 

Washed Smalle 

Best Hard Slacks 

Seconds i 

Soft Nutty ,, 

Pea 2 

Smal! - Pe . 5]- 

House, Branch “i 40/2 to 40/8 
», Best Silkstone ... 36/8 to 37/2 

Blast Farnace Coke (45/-, 55/- export) 


CaBDIFF— WALES. 


»*80UTH 

Steam Coals : 
Best Smokeless Large ia 47/6 to 50/- 
Second oa a = 45/- to 476 
Best Dry Large 45/- to 47/6 
Ordinary Dry Large 42/6 to 45/- 
Best Black Vein Large , 47/6 to 50/- 
Western Valley __,, <r . 45/- to 47,6 
Best Eastern Valley omg 45;- to 47,6 
Ordinary - - «. 40,- to 45/- 
Best Steam Smalls .. 25" to 30’. 
Ordinary é 17/6 to 22/6 
Washed Nats.. 42.6 to 47,6 
No, 3 Rhondda large... ... . 47/6 to 5O0~- 
Smalls L «. .. 85% to 40/- 
Large ? 40/- to 42/6 
Through -- «. SO to 7K 
176 te 226 
55,- to 60/- 
45- to 47/6 
35/- to 40/- 


No, 2 we 
- = Smalls 
Coke (export) ... 
Patent Fuel 
Pitwood (ex ship) 
SwansEa— 
Anthracite Coals: 
Best Large 
Seconds... 
Red Vein ... 
Big Vein ... .. 
Machine-made Cobbles... 
Nuts ... 
Beans 
Breaker Duff ... 
Rubbly Calm ... 
Steam Coals : 
Large 


55/- to 6C/s 
52/6 to 5B) 
50/- to 52/6 
50/- to 62,6 
67/6 to 72/6 
67/6 to 72/6 
57/6 to 62/6 
42/6 to 47/6 
15/- to 17/6 
2%5/- to 27/6 


47/6 to 50/- 
40/- to 45/- 
17/6 to 22/6 
37/6 to 40/- 


Beconds die 
Sele a 
Cargo Through 


* The conadiate ean more activity this ae re several important price we should be noticed. 
‘ihe movements in the steel and fuel narhots are paiticalariy, heemmnetath 


1 Delivered. 
® Export Prices—F,O. B. Glasgow. 
* Sheets reduced while other prices are advancing. 
at ovens and f.o.b, for export. 


2 Net Makers’ works. 


44 For inland sales, 


3 At furnaces, 
was made. 


4 Glasgow. Lanarkshire and Ayoehieti 
7 Prices represent the real market before the official change 


5 Home Prices—All delivered Glasgow Station. 
* These prices are practically alike now. 


“ Except where otherwise indicated coals are per ton at pit for inland and f.o.b, for export, amd coke is per ton on rail 


29 Per ton f.o.b, 
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French Engineering Notes. 


(From our Correspondent in Paris.) 


New Import Duties. 
Tae long-delayed minimum moport tariff has 
w been published and is probably giving rise to more 
cussion than any similar measure in past times. In view 
the recommendations of the various trade congresses 
ind of the strong propaganda carried out for many months 
st in favour of a freer trade policy it was hoped that the 
(.overnment would have rejected any system of taxation 
hich might interfere with an interchange of goods, <t 
ist amongst the Allied countries. The idea of protection 
s never received so little support as it does now, except 
nongst the manufacturing interests, and it wag hoped 
it, at a time when everyone is looking for a reduction 
1 the cost of living, the Government would do what was 
ecessary to prevent a further inflation of values on the 
me market and at the same time encourage the export 
ade. It was argued that higher tariffs must necessarily 
wrovoke retaliation, and this has already been done in the 
ase of Spain and Switzerland, while in Belgium a strong 
iitation is being carried out against the new French 
luties. . The Government, however, is of the opinion that 
he higher duties must be imposed for the protection of 
vertain industries and as a means of offering concessions 
in exchange for reciprocal treatment from other countries. 


Tariff Examples. 


In establishing the new duties the Government 
has dealt lightly with raw and semi-manufactured 
materials, but for manufactured goods the tariffs have 
been considerably increased, in some cases up to eight 
times the pre-war figures. The duty on pig iron has been 
doubled and on tool steel it has been increased from the 
pre-war figure of 15f. per 100 kilos. to 39f. Rails are now 
6f., wheels, tires and hubs 15.60f., and ordinary axles for 
railway rolling stock and tramcars 33f., while the duty on 
forged axles for locomotives and motor cars is eight times 
that imposed before the war. Stationary steam engines 
weighing between 250 kilos. and 1000 kilos. are now 44f. 
per 100 kilos. and locomotives 48f. The duties on textile 
machinery have been increased five times and are now from 
50f. to 90f. according to the types of machines. On 
mowing and reaping machinery the duties have been 
doubled and are now 24f., but on other kinds of agricultural 
mechanism the tariff has been increased to 57f. Machine 
tools are imposed to the extent of 33f. to 79 .20f. according 
to weight, and flour milling machinery, elevating ma 
chinery, permanent way material, &c., 32f. Cold storage 
machinery has been advanced to 42f. and 75f., according 
to weight. On machine parts the duties vary from 46. 80f 
to 54f. These examples show the character of the new 
duties which impose an additional burden on British goods 
that are already partially excluded from the French 
market on account of the exchange rate, and if the rate 
of exchange shoyld improve it will mean a corresponding 
increase in the duties, so that they will tend to compen 
sate for any improvement in monetary values. While 
the manufacturing interests appear to be satisfied with the 
new tariff, the commercial community regards it as a 
serious mistake, and insists upon fiscal matters affecting 
international trading being taken out of the hands of 
Government administrations. The only remedy at the 
presen} moment is for the Government to take immediate 
steps for carrying out commercial arrangements with the 
various Allied countries whereby facilities will be offered 
for the interchange of goods. 


The Railway Convention. 


The debate in the Senate upon the Railway Con- 
vention has been of a character that leaves open the 
possibility of the Bill being returned to the Chamber of 
Deputies. The proposed Convention groups together all 
the railway companies which, while being independent so 
far as the executive services are concerned, will be under 
the control of a central commission representing the 
interests of the companies themselves, the Government, 
the public, and the railwaymen. A fund is to be esta- 
blished to which the different companies will contribute 
in proportion to their resources, and the fund will be 
employed mainly to make up for the deficiencies of the 
poor railways with the profits of the richer ones. It will 
replace the guarantee of the State, which finds that it is 
unable to coutinue paying the heavy sums required every 
year for interest on the debenture stocks. It obviously 
follows that if the State guarantee is to be replaced by the 
fund it can only be done by the railway companies finding 
additional resources, and under present conditions it is 
only possible to do that by further increasing the railway 
rates. According to the Bill, the companies will 
enabled to increase the rates up to 100 per cent. for 
passenger traffic and 180 per cent. for merchandise. 
Against this there has been very strong opposition in the 
Senate, which is of the opinion that such heavy increases 
will be fatal to trade prosperity and will give results far 
below what are expected, since higher rates will presumably 
diminish the traffic and bring down the revenue. On the 
contrary, the railway rates must be adjusted to favour 
various industries and certain districts that are at present 
seriously prejudiced by the high charges. The Senate 
therefore objects to the railway companies being em- 
powered to raise the rates in the hope of increasing the 
revenue and urges that the only way of solving the financial 
difficulty is to carry out economies in the working of the 
lines, beginning with the State railways, which are held 
up as an example of extravagant management. The 
Minister, M. Le Trocquer, replied that there was no inten- 
tion of permitting the companies to put up the rates 
indiscriminately. The eight hours’ day was largely respon- 
sible for the heavily increased expenses, necessitating, as it 
did, an additional 125,000 men on the State railways alone, 
but the reforms carried out have permitted of a consider- 
able reduction in the number of men, and the question of 
the eight hours’ day, as applied to the railways, is to be 
brought before Parliament. Experience has shown that 


be 


it is quite impossible to apply the eight hours’ day indis- | 
criminately to all industries and occupations. Meanwhile, 
the Minister affirms that great economies are being carried 
out in the railway services, which are, at the same time, 
being steadily improved. 
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British Patent Specifications, 


tion is ¢ ated from abroad the name and 
address of the communicator are printed in stalics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specificaticns may be obtained at the Patent Officc 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 1s. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
c led, Specifi sé. 








INTERNAL COMBUSTION ENGINES. 


164,275. September 28th, 1920.—Arracuinc CYLINDERS TO 
CRANK Seeue, Armstrong-Siddeley Motors, Limited, and 
8S. M. Viale, Parkside, Coventry. 

Tue cylinder barrel is threaded at A to receive the sleeve B, 
which has a flange bearing against the crank case to take the 
































N°164,275 
lve = 
ii. aesng 
| u 
| | an 
i} ih 
Hi NV Lt} 
D HN | RC 
Hy 
4 iti 
c HH | ] 
WET } 
it i} 
Z Hh Beil 
Y hii 











thrust of the explosion. The sleeve is locked by means of the 
screw C, while the cylinder is prevented from turning by the 
wedge-shaped split ring D.—June 9th, 1921. 


GAS PRODUCERS. 


ror Roap 
King-street, 
Smith, 40, 


164,548. June 16th, 1921.—Gas PRopuCERS 
Veuicies, T. G. Tulloch, Bank Buildings, 
St. James’s-street, London, 8.W. 1, and D. J. 
Woodberry-grove, Finsbury Park, London, N. 4. 

With the object of improving the working under light loads of 
gas producers supplying internal combustion engines on road 
vehicles or boats, the inventors divert some of the exhaust 
gases into the ashpan on such occasions. The silencer is shown 


N°164,548 
































at A, and the pipe for diverting the exhaust into the ashpan at B. 
Throttle valves CC are arranged in the Various pipes of the 
plant, and are so connected that they can be operated in unison 
according to the load on the engine.—June 16th, 1921. 


WIRELESS TELEGRAPHY. 


164,506. June 13th, 192]1.—ImMPROVEMENTS IN OR CONNECTED 
with AERIALs, Joseph Round, of 9, Woodberry-creseent. 
Muswell Hill. , 

The object of this invention is to provide a means whereby th« 


N? 164,506 
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| wave length of an aerial may be kept constant automatically. 
| A is an aerial circuit which may have itenatural period changed 
by causes. B is an i 





| field is set u 


pneumatic. 





to it. \D is the stator of an asynchronous motor of which E is 
the rotor, the motor comprising two windings at ri — 
No ting is produced if both A and C are in tune with B, 
but if A varies either to a shorter or longer wave length, a rotating 
in one direction or another and E moves accord. 
ingly. On the shaft of E is a variometer F in series with the 
aerial. This variometer is so connected as to counterbalance 
the rotating field, the system then coming to rest. It is obvious 
that this arrangement, although possible, will use up a large 
amount of high-frequency power, and it is of prep to inter- 

between E and F some form of relay either electrical or 
A second illustration shows this relay.— June 13th, 
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LIGHTING AND HEATING. 


164,294. December 6th, 1919.—Hear Transrer APPARATUS, 
The Nitro-Fixation Syndicate, Limited, Selisbury House, 
London, E.C. 2, and H. C. Jenkins. 

According to this invention two spiral passages are formed 
from two sheets which start from a central tube. To form two 
closed spiral passages one end of each of a pair of sheets is welded 
to the central tube, two strips of the thickness of the 
being inserted between the sheets, arranged at the longitudinal 
edges of the sheet and flush therewith. The two sheets are then 
rolled up together. On reaching the last convolution, starting 
from opposite sides of the circumference, the ends are bent back- 
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| wards and wound in the reverse direction for half a turn and are 


finished off by welding the end of each sheet to the outside of 
the other at that place where it was bent backwards. The out- 
let from one passage and the inlet into the other passage at the 
circumference take place through inlet pipes at the points where 
the sheets are bent Costeuneta The inlet into one passage from 
the central tube and the outlet from the other passage into the 
central tube are provided for by a diaphragm across or along 
the central tube.— May 6th, 1921. 


MEASURING AND TESTING INSTRUMENTS. 


164,293. July 3lst, 1920.—IMPROVEMENTS RELATING TO ExEc- 
Tricity Merrers, Walter Lawson, of 19, Southam-road, 
Hall Green, Birmingham. 

A new method is described in this specification of increasing 
the usual damping effect between the disc and the magnet of an 
electricity meter. A thin plate of copper A is pivoted in the 
mercury bath D adjacent to an end face of the magnet B. The 
bath contains as usual the mercury and the rotary dise C. The 
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plate A is carried by a pivot spindle F passing through one side 
| of the bath. By rotating the spindle the plate can be moved 
| transversely caused partially or wholly to cover or uncover 
the magnet face as shown in the lower drawing. Adjustment of 
| the plate is limited by the abutment of a fi piece G against 
one or other of a pair of stops H.—June 9th, 1921. 


| SHIPS AND BOATS. 


164,499. March 10th, 1920.—Prope.ier Suarts, J. I. Thorny- 
croft and Co., Limited, and T. Thornycroft, 10, Grosvenor- 
? , Westminster. 

“In order to reduce as far as possible the obstruction to the 
flow of water to screw propellers, the stern tube A, instead of 


t,' 


external : ‘ tory circuit with valves and | extending through the boss C of the propeller-bracket D, is 
power supply. C is an oscillatory circuit coupled to B and tuned | arranged to terminate at the forward end of a bearing bush E 
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h d in the b 
in the forward direction, and is into @ 
form of a nut, which is seréwed on to the rear end of the 
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| . This 
| X-ray tu! 


tube. 
formation. 
or sleeve H adapted to encirele the forward part of the propeller 
hoss.— June 10th, 1921. 


MACHINE TOOLS AND SHOP APPLIANCES. 


164,263. July 28th, 1920.—Grinpixne Wueet Dressers, F. 
Bausche, Archer Street Works, Archer-street, Great Wind- 
mill-street, London, W. 1. 

In this emery wheel dressef a small wheel of emery or car- 
borundum A is mounted on 6 sleeve B, which is free to rotate on 
the spindle C. In order to check the speed of the wheel A and 
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“hus provide the drag, necessary for cutting the main wheel, a 
small brake block D is, pressed inst the sieeve B by means of 
the tapered end of the push rod E.—J une 9th, 1921. 


LOCOMOTIVES. 


164,495. March 9th, 1920.—Btast Pires, J. M. D. Wrench, 6 
Stanwick-road, West Kensington, London, W. 14. 

In order to prevent air being sucked back into the cylinders of 

locomotive engines when they are coasting with the regulator 

shut, the inventor arranges a valve A in the blast pipe. « The 


stem of the valve works in a cylinder, which is in communica- 
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When the regulator is opened, 

ms the valve. If 
closes the exhaust 
boated in the cylinders.— 


tion with the steam chest. 
steam is admitted beneath the stem —s 
the regulator is closed, the valve dro 
passages, so that a partial vacuum is 
June 9th, 1921. 


147,746. July 8th, 1920.—ImPRovemMENTs RELATING TO Insv- 
LATING ELEcTRICAL Resistances, Bleriot, Limited, of 59, 
Long Acre, London, W.C. 

This specification describes an improved method for insulating 
the heat-resisting elements in electrical heating apparatus and 
other devices, and Lemp oeng | rheostats made by embedding 
the resistance elements in an electrical insulating material. The 
insulating material consists ¢ssentially of a mixture of car- 
borundum and a relatively small quently of a solution of sodium 
or potassium silicate (used as a binding medium) with or wo ase 
the addition of washed sand, quartz or powdered glass, 
or @ mixture thereof, the whole being slowly dried and baked 
in a furnace at 400 deg. or 500 deg. Cent. after the elements to be 
insulated have been embedded therein. The resulting car- 


Thus coupler nut-is made so that it assumes a stream-line 
The rear end of the bush E is formed with a shroud | 


| Barbora Goran ur para att sileate of todiuin, £0 bo 2 


| sand, quartz, powdered glass, 30 to 0 parts.—J une 16th, 
139,192. December 28th, 1917.—An Improvep APPARATUS FOR | 
Houpine Si ae 


holding | 
of the 
necks of the tube «+r teraed wid with screw threads. 
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threads there are serewed sockets D and E havi 
sions which serve for the attachment of the tu 
by means of simple clips.—-May 18th, 1921. 


144,295. June 2nd, 1920.—ImPpRovVEMENTS IX MEANS FOR 
Cootune Exgerropes ror Use rm Vacuum Execrric Dis- 
CHARGE ApPaRATUS, Siemens-Schuckertwerke Gesellachaft 
mit beschrankter Haftung, of Siemensstadt bei Berlin, 
German, 

The pes electrode described in this specification is suitable 
for mercury vapour apparatus, &c. The hollow electrode A is 
provided at its upper end with a flange B, into the underside of 
which there is embedded a rubber ring C. The electrode rests 
with this ring upon the yap of the jointing msulater D, 
the lower edge of which against a rubber ring E in the 
cover F. A tube G for supplying cooling liquid is let into the 


rod-like exten- 
to the stand 
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upper aperture of the electrode. The cavity of the electrode is 
filled up to the cover with a material of comparatively low melt- 
ing point, which is solid at ordinary temperatures, such as, for 
instance, lead, which is liquid during the working of the electrode. 
This filling protects the active end H of the electrode from being 
too much cooled, whilst the cooling liquid (water, oi!, or the like) 
circulating in the tube G protec | the jointing rings C and E from 
undue heating.—June 16th, 192 


164,500. March 10th, 1920.—CenTrirvcat Dryers, H. P. 
Hoyle, 46, North Bailey, Durham. 

This machine is intended primarily for drying coal. The coal 
is fed into the rotating perforated screen A through the hopper 
at the top. Inside the screen there is a drum B, which is driven 
by the bevel gearing shown, at a speed slightly less than that 
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of the screen. Round the drum there is a screw C, which gradu- 
ally drives the coal downward to the outlet D. The water 
at E. The bottom of the drum is open to admit air, and | 
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Lacy-Hutsert anp Co., Limited, 91, Victoria-street, 8.W. 
—List ELB 4, describing the patent electric blower incr d 
| by the firm. 
| Brattzy Iron Company, Birtley, Co. Durham.—Circula: 
— sets forth the company’s ability to supply iron castings 
these | *t the present time. 

Sreet Bert Conveyors, Limited, Norwich Union Chamber:, 
— —Iiustrated pamphlet dealing with the firm's 

conveyors. 

co Wetrman Bispy Company, Limited, 36, Kingsway, 

| W.C, 2.—Ilustrated booklet dealing with the subject of “ The 
| Coupling of Shafting.” 

| Vi-Boarp, Limited, 149, Leadenhall-street, E.C. 2.—Pamphlet 
dealing with Vi-Board, which is a new constructional materiai 
| of exceptional qualities. 

| ENGINEERING anp Cortiery Apritances, Limited, Sheffield 

| —Ilustrated leaflet dealing with patent tachometers, hand 
tachometers and cut meters. 

Guy Cuanrrett anp Co., 6, Norfolk-street, Strand, W.C. 2.- 
Dlustrated stock list of A.C. motors, three-phase 220-44-volt 
semi-enclosed ventilated types. 

J. anp W. Srewarr, 12, Berkeley-street, W. 1.—Illustrated 
booklet dealing with silo construction. The reinforced concrete 
grain silo at Dublin is described. 

Grorcr Ettison, Perry Barr, Birmingham.—lIllustrated 
pamphlet dealing with electric contro! gear, circuit breakers, 
starters, and control equipment. 

Tue Sunseam Moror Car Company, Limited, Moorfield 
Works, Wolverhampton.— Lllustrated jagtten entitled “ How to 
Find the Number of Your Sunbeam Car. 

Barrrise ALumtnium Company, Limited, 109, Queen Victoria- 
street, E.C, 4.—Illustrated pamphlet No. 173, dealing with the 
application and working of sheet aluminium. 

Jzenxins Bros., Limited, 6, Great Queen-street, W.C. 2.— 
Illustrated catalogue showing the latest types of Jenkins valves. 
Also packing and other mechanical rubber goods. 

Hotceorr’s Street Founpry Cowraxy, Limited, 329, High 
Holbora, W.C, :, and Bilston.-—Iiivstrated descriptive booklet 
dealing with steel castings manufactured by the firm. 

Lopyrr anp Co., Limited, Renfrew, Scotland.—Bulletin 
No. 101. A bird’s eye view of the works is shown and details of 
the different kinds of work carried out by Messrs. Lobnitz are 
given. 

AsHwortTH AND Parker, Riverside Works, Bury, ipapeiition, 
—A new edition of the catalogue of the Parker angnn 
portion of the catalogue is devoted to illustrations rel Toe 
installations. 

G, W. Weatiey anp Co., Limited, 95, Roget gt a 
E.C. 4.——A small booklet has been compiled by y 
which shows at a glance the cost of telephone calls Mel ny rod 
new system. 

Smmon-Carves, Limited, 20, Mount-street, Manchester.— 
Illustrated catalogue dealing with reinforced concrete con- 
structional work which the firm is able to carry out at the 
present time. 

G. W. Dowprine anv Co., 66, Victoria-street, 5.W. 1.— 
Illustrated list No. 64, dealing with the’ “ Nordin” lathe 
grinding attachment used for external and internal grinding, 
keyway cutting, &c. 

Avrrep Hersert, Limited, Coventes —ieanayed Bevan. 
entitled “Grinding Practice and eee | rogress,”’ 
being @ series of reprints concerning the Norton Company, of 
Worcester, Mass., U.S.A. 

W. T. Grover anv Co., Limited, Trafford Park, Manchester.— 
Descriptive catalogue of the Glo-clad electric wiring system— 
water-tight and gas-tight. This special cable may be obtained 
in two forms, single and twin. 

Premier ApPiiances, Limited, Pheenix-street, Bury, Lanes. — 
Illustrated pamphlet dealing with the “ Premier ’’ ont 

nding flue joint. Mr. A. B. Cartland, 3, Creechurch-lane, 
E.C. 3, is the London representative. 

C. A, Huwton anp Sows, 110, Bishopsgate, E.C. 2.—Illus- 
trated catalogue dealing with super high-speed twist drills and 
straight-fluted drills. Messrs. Hunton guarantee these drills 
to contain 18 per cent. tungsten steel. 

Tae Drewry Car Company, Limited, associated with 
McEwan, Pratr anp Co., Limited, 13, South-place, E.C. 2.— 
Illustrated catalogue dealing with internal combustion rail cars, 
coaches, tramcars, locomotives and tractors, and steam loco- 
motives. 

Tae Commirrer oF AMERICAN Business Men, New York 
City.—A pamphlet has been received from this Committee 
entitled “The American ‘Man in the Street’ and the Allied 
Debt,”’ which is a reprint of a letter written to The Times by 
Mr. Otto H. Kahn. 

AtrreD Hersert Limited, Coventry.—lIllustrated descrip- 
tive catalogue entitled ‘‘ Cutting Time between Cuts with the 
‘Bullard’ Vertical Turret Lathe.’’ Messrs. Herbert are the 
British agents for the Bullard Machine Tool Company, Bridge- 
port, Conn., U.S.A. 

Ruston anD Hornssy, Limited, Lincoln.—lIlustrated descrip- 
tive catal . No. 4090, entitled “‘ Economical Power Produo- 
tion from Wood Waste or other Combustible Refuse.” The 
utility of the Ruston patent refuse gas producer is shown in the 
pages of the catalogue. 

Wr11am Warrraxker, Yorkshire Street Ironworks, Burniey.— 
Illustrated pam dealing with the Whittaker patent furnace 
and the Zenith tt furnace. Mr. A. B. Cartland, 3, Creechurch- 

| lane, E.C. 3, is the sole representative for Mr. Whittaker in 
London and the southern counties. 

A.G.E. Etszcrric Morors, Limited, Bull Motor Works, 
8 et—branch of the Ayricultural and Genoral neers, 
Limited.—-Jllustrated catalogue of continuovs-current “ Bull ” 
dynamor and motors. The drawings and pi duced 
give a good idea of the articles described. 

Tae Usxsipe Enorxeeatne Company, Limited, Uskside Iron- 
works, Ni . Mon.—IDlustrated descriptive catal of the 
Uskside ing engi lhustrated 

pamphlet deasing with the Uskside electric haulage. Illustrated 
pamphlet dealing with the Uskside three-throw ram pumps. 

Fry’s Merat Founpry, 25-42, Holland-street, Blackfriars, 
London, 8.E. 1.—A booklet concerning white metals and the 

| best methods of handling them. Anti-friction metals for all 
| kinds of services, special alloys for die-casting, and solders are 
| deseribed. The latter include a solder for a aluminium, which, 
| it is said, is used without a flux. 


Gewerat Exzecrric Company, Limited, Magnet House, 
| Kingsway, W.C. 2.-—List No. L 2492 describes the * Ki vy 
II.” miner's electric hand lam also c racks and main- 
t Bulletin No. 12, Regrs| deals with peieey, 
and in- 


Bulletin No. 9, ret with rotary con- 
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nes for steam or compressed air. 
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escapes 
borundum insulating material isa good conductor of heatand holes are drilled in its face to produce a draught through the | verters. This bulletin is a-treatise on the subject of rotary con- 


a@ bad conductor = electricity at temperatures below 700 deg. | 


coal.—June 10th, 1921. 


| verters which are manufactured within the G.E.C. organisation. 





